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INTRODUCTION

' Dr Ralph W. Richardson, Jr.
‘# Director, Nakural and Environmental Sciences

The Rockéfeller Foundation

5 ] N .
WHY CHOOSE UNIVERSITIES ? °

The Rockefeller Foundation's Quality of the En- °
vironment Program has s its major aim the im-
provemetit of man’s ability to address and solve.
1mportant environmental problems. One criterion
for success in this endeavor is the development of
permanent institutional capablhty to drbcern and
discuss and research such problems Universities are,’
the obvious candidates for this~role. Fey would
question that collectively they constitute the nation’s
leading bank of~intelectual talent and- research
~tapability. And in their teachirig function at the
undergradtate, graduate and community service
“(extension) levels, universities can exert a major
influence on public opinion.

A special adyantage of the university's sbilities i “universities was the immediate objective-of the grant \

. this regard s its continuing nature. U nlverxmes cal
integrate Zenvironmental teac hing and _research,
making these activities a part of the negular pro-
gram over many years. This kind of sustained effort
is particularly important when dealmg with subjects
of great' complexity such a< the man-environment
interface. From a- gianting of mmtmn s pomt of

view dn investment in a university. is much more

likely Y6 produce multiplied, long-tetm dividends
than would be a comparable award to a “think tank.™

In the case of the latter the irferest in the problem

psually ends with the grant. In contrast. to start

a uni’wrxrty in a new direction is to open a hroad’

range of future possibilities,

——

.in selected universities hegan, after extended play.

.
v . ’ *
R N (
. .
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‘The Four Umversmes ' g
The Rockefeller Foundation’s program in

port
of 1esearch afid teaching in environmental stutlies

ning and negotiation. on January 1. 1970 with .
gian{"of §750.000 to the lnnerﬂl\ of Michigan.
On April 1 of the same year an award of-$284.000

was made to the University of Cahforma Pavi

~campus, and on June 1. 1972 the unis ersity recéived

an additional $190,000. Support of botli Ltah State
University and Pennsy lvania State U niversity began
on January 1, 1971, with grants of $600.000 and °
$750.000 respectively. '

Evaluation, of these grants has Deen remdrl\dble
for its intensity .and thoroughness. Between May
and November ]973u team of Foundatlon staff con-,
ducted three-day. on-site reviews at ez{ch of the four
universities.' In the interest of sec uring different
perspgctives, Dr. Roderick Nash, Professor of Hi€ -
tory aind Environmental Studies at the Uniy: ersity of
Cahforma Santa BXrt)ara and Dr. Raymond 1.
Nelson. who is the Truman P. Handy.Professor of
Philosophy at Case Western Reserve University,
joined the review t(;,am. Extensivé analytical reports
foliowed each visitation. On March 20 and 21, 1974
representa‘tlve§ of each university. mcludmg admin-
istrators, faculty and graduate students, joined with
Foundation staff and consultants in New York fora
i Conference on Education and Research in Envnron-
mental Affairs for American Universities. The .pres-
ent publication summarizes the achievements of the,
universities and repokts on thé evaluativé follow- -up,

! v

GRANT OBJECTIVES ~_

' While stimulation of higher education at the four |

program. its broader purpose was to see what impact,:
sizable outside financial aid to environmental ieach-
ing and research would have on the lpng-term direc-
tions of each institution. Sl broader was the im-
plicit hope of interesting higher education generally
in environmental problem solving. And finally the
Rockefeller Foundation spught to experiment with
the kind of interdisciplinary, inter- 111§t1tut1011al<and
international approach that seems mandatory in this.
enormously complex field. .

The Story: Successes. .. .
The accomplishments of the four universities are

.evident in t'he'pages that follow. Suffice it to say at

- '
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H@am that hundreds of talented indi iduals., both
- atthe beginning and in the prime of their acadeniic
" careers, have been favorably affected. The grants

. have stimulated interdisciplinary research on int-

‘ " portant regional problem~. Teachers and scholars
' who otherwise might not have ventured into inter-
disciplinary, problem-oriented work have been, as-
~i~ted. In most respects the energies, ideals, and the
r institutional arrangenients the grauts released on the
'four campuses are ongoing. Indeed it is dlear that

ane of the overriding benefits of the grants was the
creation of a mood o?@é;irﬁ'ate of opjnion at these
universities that favored environmental study. In-
tangible and subtl€ as such attitudes certainly are.

they nonetheless exert a powetful influence on the

i direction that higher education takes. The Founda-
tion" is proud to have helped give envitonmental

- studies greater visibility and greater attention in the
several academic communities, )

_...and Disappointments

. Assuredly.there have also been disappointments..

+  Butwefeel we ha e learned as much from unexpect-
ed failures as from planned achievements. Initially
the Foundation believed that the four recipients of
the grants would create models or patterns that other
institutions would follow in advancing higher en-
vironmentaf education. Tut fact, part of the rationale
behind the geographic distribution of the grants
(East, Midwest. Rocky Mountains. Far West) was
to provide regional cgnters of excellence that other
institutiosmight emulate. What we found. instead.
swas that each academic environment is unique and.
in a sense. nonreplicable. The points of leverage tha{
move institutions vary and so do their modes of or-
ganization and operation. Faculty interests are, of
course, divefse. Tt follows that pragmatism is the
apptopriate philosophy in encouraging academic
change. If a particular course of action works to
advance environmental studies at a particular uni-
versity, it should be accepted ard applauded re-
gardless of its degree of conformity to a precon-
ceived pattern.

A NEW KIND OF GRANT I?ROGRAM

The failure of a nationwide pattern of higher en-
vironmental education to emerge underscored the
wisdoth of an early Foundation decision regarding
flexibility. Few conditions were attached to the
grants in question. The four universities were given
free rein to, a:lwance the study of environmental

- .

- ¢
problems in ways that théy felt wanld he maat

productive. These flexible funds provided the oppor-
tunity to eaperiment with organizational and admrin-
istrative change in the advance of education and
segional tesearch. This poliey broke quite radically
with Rockefeller Foundation tradition. but it ‘ap-
peated to be the best assurance for the contiuation
of environmental emphasis at a university after the
exptration of the grant. To have im$o:ed an unwel-
come organizational forntula would have invited its

* rapid dismissal after Foundation interest ceased.
\ .

Can It Work ?

The expectation that a few institutions could be .

bellweathers for their region also proved illusory.
<The four institutions in question had a haid enough

time launching their owm intergisciplinary environ- .

mental programs without the added burdens of
neighborhood leadership. University collaboration
with government agencies is also a difficult but essen-

tial activity. and requires further intenjfied effort.

However, the universigies have'devised eiictive strat-
egies for new and broader interdisciplinary ap-
proaches ‘to problem solving. They have di;ectly
assistefl, through cooperation with government agen-
cies. i1h the resolution of critical land use and water

management problems. To a remarkable degree, the *

laboratories and classrooms have been taken to the
fields. urban areas, and countrysides where the
issies and problems exist. , ‘"
Distinctive patterns of organization and admin-
istration emerged at each university. Numerous
discussions with. staff and students, and extended
observations of research and teaﬁing activitiesy
have lead to a number of generalizations about how
and how not to defin€ and disseminatg-environmental
studies in a university context. ~
A distillatfon of the Foundation’s experience is
presented in Chapter 7. It will be obiious that thes
recorpmendations ’represe{t ideals rather than a rec-
ord of what has actually been done'at the four
universities. Also” clear is the need t* apply the
recommendations pragmatically to the ‘specific in-
Stitutional context. They emerge as factors observed
among the four universities which have directly and
effectively assured productivity and ‘excellence in
their environmental “programs. The recommenda,
tions. along with the experience of the four universi-
ties, suggest that it is possible for every instifution
of higher qglucation to become more responsive to
m4n’syital need to solve hi€environmental problems.

4
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. ) . . . Activities of The Rockefeller Foundation in high- .
oo . . er education are a larger subject than orie might ex-

i - , THE pect * They extended through more than six decades .

since the Foundation began its Work in 1913. Ower

< ROCKEFELLER the years. -the Foundation has (Ofll-rl])utPfi to hlghel

¢ducation inall the states of the United States and in, .
' most foreign countries. In the quarter century be-
FOUNDA,TION tween World Wars Fand'Il, the Rockefeller Founda-
tion was the only philanthropic agency of its kind >
and HIGHER with a,broad international charter, “fo promote the
‘well-being of mankind throughout the world,” and

. : EDUCA_TION ' "_b]e to apply substantial resources to fund innova- . -

tions in research and teaching. The charter has con-

-y

H 1 tinued unchanged, but happily since World War 1
An IStOI'ICa other foundations have been active=iir the interna-

tional scene, and both governmental and. interna-

- OVGI‘VICW tional programs have been developed on a massive

. \
" scale, . R ‘ -
Mr. Chadbourne Gilpatric - _Besides appropriations to many hundreds of in- .-
' Deput} Direcsor. Hudson-Basin Project, stitutions of higher learning at home and abroad, the
R The Rockefelfer Foundatwn Foundation provided ‘project’ grants to thousands o
- of scientists and scholars. From 1915 through the,
- 4 . ' . present it has also maintained a fellowship,-and i

scholarship program—with awards exceeding ten

thousand—primarily benefiting academic careers.

- . - Of well over. one billion dellars giVEn out by the
‘ Foundation, at least three-quarters served higher

‘ education in one form or another. -

: L With.few exceptions the Foundation’s supporting
- —activities in education were focused at higherdevels :
. ——college.and post-graduate teaching, research, and
the essential tools of knowledge, libraries, scjentific
- , equipment, and laboratories. Primary and Zecond-
~ . ' ary education were considered a public rather than
’ : private concern, with the large scale of their neces-

y sary support coming+from pubkic sources.

\\' ' . THE FOUNDING OF UNIVERSITIES

At its mceptlon,lhe Foundation was predxsposed
to “assist higher education. During the years before
. the Foundation was actdally lauriched, this areaFiad
. attracted the support of John D. Rockefeller, Sr.,the o
) " Foundation’s creator, and the aetive attention of his
-’ . advnsex;s, hotably Fr%enck T. Gates. Thanks.to
R ‘ R ﬁ . Gates’ vision and Roc Xefeller’s benefaction (in the s
B . - ' order of 31 million dollars), the University of Chi- °
' ’ . cago was founded ard develaped before the turn of °
the century. This university emerged as a far more
ambitious and complex institution. than the denomi-

* 4 «ampling of indices.n the Foundation's danyal reports would find aeté mention of hagher education per se, but rather the names of many

. untversities, colleges, wnstiputes, and centers

Sy . 9 . —
. T F
.
.
.
.
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7.
‘research (later renamed Rockefeller University)
was established'in 1901. With posifions and facili-
.fies enddwed td ac'hieeve exce!]ence in medicine,<the
[nstitute probably e<erted the single most important
influence on the standards of research apd perform-
ance jn this field in the early twentieth century.

Again at the.advice of Céte§; Rockefeller set up

" thé -Genegal Education Board in 1907. During its

fifty years (uptil its principal funds had been ex-

pended), this Board concentrated on educational

needs of the southern United States, largely through
‘the deve]opmem of ¢alleges and universities,

Y . <

* THE ROCKEFELLER FOUNDATISN
" ' GDESTeCHINA

When The Rockefeller Eoundation came into ex-

istence just ,béfpre the first World War (1913),

China was attracting the attention of many Ameri:

cans. Here was the spectacle of an ancient civiliza-

tion confused by the recent collapse of its traditional

imperial government and 'suffering widespread pov-

erty and diffictlties of economic underdevelopment.‘

. It was the only Asian country other than the Philip-

pines that was open t'o"Americgn intervention.

(Japan had a strong government, and: European na;

tions controlled other largé areas like“India, Indo-

: " china, and Indonesia.) American intervention, how-

.- +ever, was mostlypacific and took the form of mis-

"§iona‘r§/'act’ivify. In the gestation years of the Foun-

- dation, Gates had advocated the creation of a great

" new university in China, perhaps along the lines of

v

.

plored and found quite impracticable by.the Burtjh

‘Coinmi«ion to Qh'ma, a Rdckefel]er‘-ﬁnan?:ed survey

in 1913 of that country’s conditions and needs.
Beking Union Medical College.

" Concern with China and with the Jested impeft;

. ance ‘of spublic health @nd" medjcal research were

dominant in the thinking of the Foundation’s first

trustees: Oue of their initial actions was to convene

a conference on China and"its needs to which the

Foundation might address itself. In this meeting—

~ “eight months after the doors of the Foundation were

opened—the howerful persuasion of former Presi-

.dent Charles Eliot of Harvard prevailed,.and the

"Foundation committed itself to. the creation of a

college in’China for medical research and training.

- This was the Peking Unian Medical College, -for-

mally inaugurated in 1921, and solely stipported by

.
-

0

]
~

the University of Chicago. This proposal was ex-

" even to compete. An undinfjtiished Foundation effort

Y . e, .. <L e e
' national Baptist college its initial pmpg‘nents'had _The_Bn@*llquund&l:om(and Jts component, —ew

envisaged. The "Rockefeller Ingtitute’ for ‘médical latesr incdr

pomfed as a separate organization, tl;e
China Medical Baard). Althcuigh located as far
away as Peking; this college was so well staffed and
its research was of such high quality that it soon
became a ey training ground for faculties of some
of the leading major medical sehools in tlis coun- .
try, notably Harvard, J(;hl_ls Hopkins; and Miéhi-
.gan. (A detailed history of the Peking Union Medi-* *
cal College, Western Medicine in a'Chinese Palace, '
by Dr. John Z. Bowers, was published about a yedr
ago.) ¢ X o

In accord witE*™& mandate “throughout the
world,” the Foundation rapidly extended its inter- -
‘ests Yo many other-countries. Well short of its first’
decade it was active in Europe, Asia, Africa, and(
Latin America, ‘as well as in North America, sup-
porting institution’s of higher learning, developing
individual talent and leadership through fellow-
ships, 4nd promoting research.

R

THE THREE “R’s” OF HIGHER EDUC.ATION

.Three principles which have continued to he cen-
“tral in the yolicies atid prograpns of The Rockefeller
+Foundation sfere applied in its.early support of the

Peking Union Medical College (and of other simi-
lar institutions since then). Qne was to encoufage
and strengthen both teaching and rgsea‘ri’h and their -
reciprocal Linkages. It is widely rlecognized that ad.
vanced levels of teaching, e.g. Ph.D. programs, be-
came hard to distinguish from research. Research,
on the other hand, while $ometithes seeking a life
of its own, in fact gains input, value, confirmation,

. and above all contindation through feaching and the
students taught. In most colleges and universities
these two basic functions tend to be separated, and

“has been to keep research and teaching in balance;

‘and to reinforce either one where itNlags badly be-
hind the other.

A second principle, as is well known, was inter-~
national: advancement of higher sducation abroad
as welk as in the United States. The extent of Foun-
dation activity in foreigh countries has inevitably
changed over time, adjustifig to néeds, opportunities,
and-its own’ program priorities. During the thrd
decades that ended in the mid-1950s, for example,
major attention and suﬁport was given to European
ipstitutions. In the mid-1950’s there was a strong
redirection of Foundation work to the developing

S
v »
»

' areas of Asia, sub-Sgharan Africa, East and South-

. L : ) . )
ern Asia. and Latin America. In these large areas

10
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-+ specific countries were selecied for majar atte

" largely'by criteria combining needs and opportuni-,

"ties; and in line with defined Foundation program
‘ ()luoohw “The dominant concern abroagd with de-

veloping countries, which continues up to the pres-

enf. fequiled the cuttattinent (often difficult) of

earlier support in Ejirope and Japan.
- A third principle was to promote’ research ‘and
other hizher educational fruetions related to under-

g problems of human "well-being: (Propononh ~
. of land grant univer~ities sometimes sound a~ if they

nm*ntod thi~ conmmitment. and alone put it into
practice.) In the case of the Pel\mg A& nion Medival
College. x(~~o<mh as well ag the tlammg of doctors

and nuises was related o the improved health of

‘the Chine~e penple,.and beneficiaries elsewhere.

.
.
. . - « N

»

THE FOUNDATION'S RECORD -

The record of the Foundation's programs in high- .

er education over six decades is in part a history of ,
what the Foundation conceived to be the broad prob-
lem aveas that most needed a(‘ademm attention, and
how these areas evolved over time.

In its fust fifteen years (1913-28) Fouﬁdanon

}eﬁ'mh and funding were large'ly devoted to medical
research and public health.’ During the subsequent
twenty-five years a number of other areas attracted
Foundation attention and suppot, notably medical
education, the natural sciences. the social sciences,
and the humanities. These areas as stated actually
became the titles of the Foundation's s program divi-
sions from the start of the 1930’s to the rhid-1950’ s,
and some have persisted to the present. Edth of
these program divisions 1ange(l broadly in subject
and place. and pursued the Foundation principles
summarized above: balance in teaching and re-
search. advancement of knowledge af home .and
abroad, and higher eduncation lesponsne to human

. nee(ls y o

»

A Search for Targets . ‘

Attentive to changmg conditions, needs, and op-
portunities, as’ well as to its own limitations, the
Foundation tried'to find specific targets and means
of concentration within widely defined fields of in-

terest, for- ~example, health and agnculture Such
concentrations represent strategies of ma-]or efforts
and funding over relatively long periods of time
(five or ten years or even_ longer). To illustrate, in
the early 1930’s support for medical ‘education in-

a

Y
Also in the thirties, in Lhe natural sciences, the
Foundation launched an 1magmat1ve and productive
strategy to develop eaperimental hiology. including
an intemXive build-up of bioc ]1(‘ml~tl\" Thanks to
the new capabilities for plant and animal genetic
manipulation which grew, oyt of this program strat-
egy. the Foundation later conceixéd and conducted
another strategy, the conquest of hunger. more spe-
éifically. the improvement of agric ultmal produc-

tion tlnough the u-e of nes high-v u*ldmg varieties -
y of food erops. Iri fhe <ocial sciences. a major ““trategy

initiated in the thirfieg and continued for two, dec-
ades, centered on the. (]vvvlnpmc*nt of econamic re.
srarch. theory. talent. and applications. And in the
l]llnldllltleaJTlM oundation pursued a pre- aiid posts

~Woild War II dtrategy--to improve l\nm\lv(lge of

foreign languages and cultures. This developed re-
sources and ]edaelchlp for intercultuyal: prograns.
in'the’U.S. artd abtoad in the 1950' and 1960’s.

An important feature of such specific Strategies.
or concentration. within the prograin fields. hax heen
the attemp} to phit 3 paiticular.problem ay thiust at
the center of interdise iplinary” work, at (hﬂmmﬂ
atadeniic levels, and including both research amyl
teaching. This mval&e: academic 1e0r gam’mtmn
where talents, resources, and programs in a umver-
sity dre restructuréd for effective focus on a selected
~u1)]ect or problem., , .

In the preceding chapter on innovations in educa--
tion and resqarch Dr.Richardson has p10v1ded an
excellent discussipn, I think, of how directéd mobili-
zation cah proceed. His explicit concern is with the
environmental sciences. What he has said, however,
about university organization or lemganl?anon‘
would-apply to a number of programs undertaken
°by the Rocl\efeﬂex Foundation in the past. If one
were to substitute “foreigh area study” for environ-
ment whenever the latter term appears in his discus-
sion, what Dr. Richardson has presented ,would
apply to the Foundation’s efforts at selected univer-
emebjust dfter World W‘ax I1. A little later, priority
shifted from foreign area studies to international,
studies and Dr. Richardson has described what the -
Foundation tried to do jn that direction.

We might conchfde that problems as well as pats
terns of fnnovation inhigher education have changed
very little during the six decades of the Rockefeller )
Foundation’s exjsteénce. But we are gradually. Jearn-
ing how some of our’ more potent istitlitions -
those of higher, oducatmn—(‘dp heep pace with ever-
(‘hangmg needs. :

a0

4

-




? - . .t

. ) »

I, . . _ - 5 - -
. oS 2 ~ A witticism occasionally makes the rounds'to the
effect that in the typicdl American university it is

ENV}RONME NTAL alnost inipossible to do anything for.either the first V

or the-last time. The point is the inherent conserva-

' a STUDIES’* tism of Cbldl)]hlled institutions of higher educahom
-~ o ; At fipst gldm‘e this is surprising. Higher educators

K .+ are generally (ouceded”tg_be among the most intel. __
o and the ligent jand-creative members of_a society. The name
' of their game is questioning, challenging, revising, . "

. ¢ | ‘ AMERICAN and improving. Politically and economically they

.normally range far left of center. Yet wheén it cones

U VERSITY to their own curriculum. itteinal organization, and

NA& research interests, professors frequently draw their

. Dr. Rodenck Nash wagons into a hgh%l‘ircle aga.inst .ix{novat'fng inf.]u-

ences. As a consequence universities find major

change, such as that jnvolved in the interdisciplinary -
problem-oriented study of the environment, extraor- .

Unwerszty of Calz/orma Santa Barbarg dinarily difficult, DiscusSion of some of the reasons

o o o for this conservatism may be of assistance in its .
) transcendence. "

Pro/essor of Htstoryand Environmental Studies
. Chairman, Envzronmenta[Studws Pr‘ogram .

i

B

, THE MONEY'GAME -
Budgetary shortages almost always bringout the
* conservatism latent in most universities. In Mflush
times alleged “luxuries” like environmental sfudies
and other experimental programs can obtain sub-
stantial suppon But cutbadks cause an academic
community to fall back into the hallowed, non-con-
v . . *  troversial meat-and-potato subjects. And even in
‘ ; gooﬂ)hmes there is a special reluctance on the part
bof administrators to invest too heavily in new pro-
O grams for fear they may prove passing fancies. Spe-
o cial terror resides in the possibility of making ten- ‘.

y ured appointments in-an ephemeral field, where

¢ - dnsappearaucé leaves expensive flotsam in the fac-

ulty. This-is a legitimate concern, of course, The

. movement of academic resources into new programs

o _ should be studied and deliberate. But there is a deli-

. . ~ " cate balapce involved. If a new effort is not given

. P D . reasonable fiscal support, if it is mbt allowed an

. . ' autonomous voice in gurricula and policy formation, .
) ) . . e . if it is not permitted to recruit and appoint faculty, .
. ‘ . . - it may well be made a pasing fancy. In this case the '
.o S ’ . , cause of the program’s failure is not its lack of ap- Lo
SO . peal to students, interest to faculty, or contmmng

vy . relevanceto society’s needs. ‘

o i One explanation for the typical lmiversity’s dis-
. ' s inclination to innovate is that it seldom enjoys
. . ' i enough financial independence to do a$ it pleases,

. Enummnmmllv ortented n{uralmn and rescarch can exist in a unxwuly in a variety of uave and under a variety of names Fm simplicuty’s sake, this
and ather chaptete of the present report occastonally use “environmental studies” as a generic name fomall these endearers,

- L}

~ ¥
) ’.: " N oot ) 4? ) ’
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» T ,




ERI

Aruitoxt provided by Eic:

4

Cdan 21
AR titiiattigeiyy g

which side of the bread is buttered, and, in the main,
that i3 the conservative, established side. The icono-
clast. whether institutional or ihdividial. often finds
hint~elf cut off from the finaneial means fnecessary
to implement hrs novel ideas. Exagger ating to make

the point, lhv institution, particularly a state-sup-

ported one. that today deelared its intent to develop
a college of gay studies or communist studies would
threaten its own financial viability. Environmental
studies i< not as radical, but in view of its challenges
to aspectaglgrdyth, private ownership, and the free
enterprise system thete are risks involvéd. And uni-
versities aremuch more sensitive to the winds of

aware o The

public favor than lhm like to admit, The problem

obviously is that the venture capital—the seed
money —-that uml( rivtites innovation is not a com-
mon part of a university budget. This is a defici ‘lency
that plnldnllnople agencies have traditionally tried
to overcome. *

*

 THE BARS OF ACADEMIC FREEDOM

* Another source of the American university's con-
servatism is surprisiigly related to the democratic
nature of the faculty community. Alexis de Tocque-
almost a century and a half ago that a

tional monarchy. The-acadeinic community is'a case
in‘point. Academicians loudly celebrate their inde-

.

q A - s - it g ks A .

coupled with yide divergencies in their views, means

that only mild, compromise proposals have any

chance of being made university policy. Major in-
novation, pdlll( ularly that which steps on the toes _
of lld(llll()lldl a(d(l( ‘mic palteins, encounters many :
obstackes on “thie ¢ampus. With eiely professor in
possession of veto power, progress is fle({llenlly
brought to a stand<till. Tronically, Jiberalism in the
sense of 1espect for the individual conspires to de-

feat liberalism defined as rec eptivity to change.

KINKS)IN THE SENIORITY SYSTEM )

The seniority systent has long been recognized as
a major retardant to innovation in the United States
Congtedd. A similar emphasis on seniority, expressed
in the professorial scale and the tenure system, dis-
courages change in universities. Younger, nontep-
ured members-of a faculty quickly learn that the
road to security is paved with the good will of‘their  *
senior colleagues. Boat 1uchers, especially those who
by their iconoclasm implieitly criticize older faculfy,
tend to jeopardize their own futures. The irony of
the situation is clear. The younger people with an
abundance of energy and ney 1(leas are scldom i a
posmon to implement lhem on a umvensnly-wxde

a

/

vich makes every man a king éxperiencés scale. Bear in mind, too, that in contrast to-

the-fed-
* of tyranny compardl)le to that of a’tradi- eral government there are no party qsl'enwéc-/

tions, or designated terms in office to-altéviate the

repressive influence of seniority. Achancellor, pres-

pendence. frequently cloaking it in the rhetoric of ident, or dean hostile to a. p;d@al can bloch“it for

academi¢ freedom. Praiseworthy as this attitude
may be, it nonetheless makes creative leadership ex-
tremely difficult There simply are too many chiefs.
Each professor is the acl\nowledged king of his of-

decades. Change, anothef academic witticism holds,
rides with the hearse, and university policy formm®
tion frequently proves this point. :

. While not offie ially <anctioned, as is the case with

fice, his courses, his | abonalory Without gainsaying the Congress, senionity invariably [)lCV'll]S in the key,

the advantages of this independence, it is a situation
that discourages aggressive leadership. Unlike a
baseball manager or a porpmahon‘ president, the

‘commitfees and adwinistrative. posts that direct a
university’ The persons at the crucial points of lev-
erage are almost always diawn from the senior

um‘verslly ddministrator (from” department chair-  faculty. Such men and women often have a consid-
man to president or chancellor) religiously shies “erable personal investment in traditional academic

away from telling the persons that he administers
what to do. Evenyone on the téaching and research

*staff of a umwmly is regarded as a colleague." It

followd that the kind of personnel and program ma-
nipulation normal in athletics or business j js impos-

means and eénds. They 1eflect the tiaining theyre-

ceived-n their graduate student. years which are - .
(‘ommonl) hree or four decades i in the past. Subtle ’
issues

Linvolved. A professor “who hay developed..
thousdnds of pages of Jecture notes is loathe to

{ -
-~ . + -
sible. Proposals Tor change in an academic ecom-. abandon them by responding to calls for change. A
munity invariably come up from the faculty rather teacher whose confidence stems from many years
than doten from the adininistration. of conducting a class in a familiar way fears dis-
. v - . P
" * For many rtmnplrt sre-Merle Curti and Roderick Nash, Phyjanthropy n the Shaping of American Higher Fducation (Rutgers University Press,
‘\ew Brunaadk, ¥ ], 1965) . d . \
~ ” ” - ' >
) ’ .
. y3 1&3 * - ’ .
. . ’ . ’ * -
. L3 Iy ‘
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comforting innovation. Jealousy also figures. Pjous

DA

o

- > .

sentiments about small, high- quality courses not-
* withstanding, professors age in company with all
people in liking popularm Art older faculty .mem-
“ber is understandably reluctant to approve. much
"less engourage, curticula imovations that ‘would
help make-him a relic. Itvis extremely disheartening

for yesterday s star to see tiew fa(‘ult\ or programs*

“steal™ away the ~tudem< The self-respect of a‘%ife;,
‘time i~ wt <take. and very often academic 1efoxm

suffers. - - “
‘ )

THE STUDENT PHENOMENON—1970"

University students must also share ~ome of the
responsibility for thenrumsmuhons conseryatism.
\lthough briefly in the late 19608s it appearedthat
the times might be changing. recent trends have done
wmuch to reestablish the phenomenon af the docile.

unquestioning student and the- profe;;ox god. Wn%

grades, graduate schools, and careers once agai
domninant con¢erns, most students quietly accept the
traditional formulas for teac hing and- research that
are hdnded down to them. Few dare to challenge the
agsumptlon of professoyial omniscience ‘even when
t ofe~~01 s work fails to address the student’s
. A

*Holistic. problem-oriented study of the environ-
mentéi f)le(hely the kind-of endeavor likely to be-
come a victim of university conservatism. First of
all it presents @ challénge tp departmental structure.
Since theif development inder Germanic influences
.in the late 19th century. American universities have
A)gen keyed to depdmnenh Teaching and reseafch,

it was taken Jfor granted. could be eonveniently

pwvonholod into separate categories. 'Entering
,,underfrrdduale students weré confronted with a

" »morgashord of knowledge. They sampled at random

or. after the institution of * genefhl education” and
~similar programs, with an eye to diversity. No one
worried about how the heterogeneous nass was di-
gested. Few suggested integrative themes, like man-
(’mnonm(’u&e]atmn\ to provide order and mean-
g for a course of study.

Gradyate students, on the other hand, were ex-
pected to plunge into a single field or department
with blinders firmly in place. From their professors
they mherited the idea that narfowness of scholar-
~h|p was syhonymous with (’\pertlsy The final ob-
jective of the graduale student was to so refine a dis-
sertation topic &s to permit the-writer to stand alone
inhis command of the subject. No one asked whether

or not anyone cared. d

: P

" MINLKINGDOMS

In time the departmental structure was modified

but always?as the result of mitosis. Big departments ’

bcmn)c several smaller ones . Disintegratron . pre-

vailed. i\m attempt to reverse the tiend, to promote/\

integration, ran afoul of departmental boundaries,
Amung the mos{ entrenched of any of the university’s
institutions, departments cémmoply acted as mini-
kmgdoma Their control of the faculty rewaid sys-
- tem was absolute. The umbrel)a that ¢ olleges or other
" <ub-uniy ersity administ ative units sought to provlde

orseveral departments only ercated areias for their

competition. Loyal department members také as
theirfirst axigm the enrichment of thejr _empire in
lelat n to that of the other depaitments. Tn the Tow-
o1 no-growth budgetary sntuaf‘on prevalent in recent
wdhndt dlmuat all umwlamm lhe axviom changed
to at the expense of the others. Undeistandably this®
i> 4 situation i which a new entrant into the compe-
tition for um\eram resources, sl_lch as _emlron-
mental studies, is not loohed upon with keen appre:
ciation. )

The strepgth of departmental lines within a ®ni-
versity also makes it difficult for all but the most
intrepid facultv ‘members to ‘teach or to perform
research outside their Shome™ field or in interdis-
ciphinary veniuyes. Scﬁ{om doessthe old guard in a
department achnowledge the legitimacy of such en-
deavors; rarer still is the person who is promoted
by a department asa result of his achievements out-
side it. As a general rule the only professors whose
pait-time involvement in environmental studies ia
not a handicap dre those w hose accomplishments 1 m
their home depamnem are unassailable. Given the
strongly department-oriented world of the univer-
sity. interdisciplinary endeavors nec essarily take on
the status of hobbies for the faculty involved. In
‘transcending departments, interdisciplinary pro-

grams like environmental studies work against, and

by implication criticize, the central organizing prin-
ciple that is a characteristic of the traditional

university. .

ACADEMIC RESEARCH VS. SOCIAL NEEDS

Another dimension of the typical mniversity’s re-
sistance to environmental studies is the challenge it
poses for “pure” research. Without denying ihe
value of all knowledge. it is possible to maintain that
some kinds of knowledge are more yaluable than

others. The criterion is the need of society based on -

the problems it faces presently and those it antici-

~
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~1de‘e~=)m( and pre~enmgfbje(mm universities
have often held back i brifging then awesome ex-
pertise to bear on pre<stg 1ssues of the here and
now. Faculty interested in environmentd] <tudies are

usually among the lealers in deplormg this lack of
a service orientation in higher education. They con--

tend that society has a nght to expect the Ji~cussion
jr of prominenf issues as
patt of the higher education process. So. iety might
also expect unin ersities to tram umpetent individu- .
als who can deal brogdly and professionally yith
these ipportant. as well a~ comples 1sues at.an in-
terdiscrplinaiy level. ‘ .

A endeme of the potential reward~ of unner-
sity mwl\‘emer?t in tontemporan concerns, propo-
nents of problem oriented education cite the way
schools of agiiculture and public health arose in
major American universities early inthe present cen-
tury and led the progress in these fields. In these in-

. stances the magnitude of social need simply over

3

came the yniversities reluctance to move in practical

. . . . .
directions, One conclusion is that environmental

prublems have not vet produced the same intensity
of public concesn. But it is also possible to blame
universities for not fully accepting the responsibility
of public leadership.

Advanding preblem-oriented. interdisciplinary
teachig and research in the environmental fields
does not at all entail the deprecation of disciplinary
endeavors. The aim is not to bypass traditional re-
search bub to integrate and cuvordinate it around en-

vironmental preblems. Applied research should be

— -TEACHING OLD I'NIVERSITIES
NEW TASKS

The remainder of this report will expand upon

the redsons for the uneasy relation<hip betweon en-

_uronmental studie~ and the kmern:‘m uniyersity.

Therg are indeed 0r0und~ for pe.~>1nn~m The his-
torically minded cannot avoid rec ogmizing that major
changes in highet education m the past have. time
and again. depended on the founding of .new ‘col-
leges and unn ersities. The old ones simply would
not change. For example. neither women nor a tech-
nical and commercial curnculuim could crach the
dours of the ‘established institutions 1n the nuddle
decades of the 19th century.* As a result, wealthy
benefattors launched new colleges to accommodate
these reforms, and in time the older ~ hools followed
suit.

In recentyears the same strategy has worhed to

. develop envitonmentally-oriented teaching and re-

~eaich programs. Entire campuses devoted exclu-

sively to the interdisciplinary study of mdn-environ-
ment relations have appeardd on the academic map.
Such fiesh starts gne full rem to change. but the
new “‘emironmental™ colleges lach the: disciplinary
and financial strength of established universities.
Moreover, the new camppuses need the assistance of
their Jarger and more prestigious colleagues in
furthering the technical and attitudinal revolutions
asic to the attainment of em ironmental quaiity.

Inseghing ways of advancing environmental qual-
ity early in the 1970, the Rockefeller Foundation
might hdve attempted to launch a new university

dedicated to environmental studies. Instead it opted

understood as the concomitant, not the antipode. of .for the more difficult. task of encouraging innovatio

pure research. According to proponents of eniron-
mental studies, th€ professor who does not conduct

. any research with an eye to its applied, real-world.

dimensions short-changes himself gnd his society.
ARo unfdrtunate is the researcher who is not cog-
nizant of the interfaces between hr&motk an sﬁat of
others. Such statements appear innocuous enough
but they storm the ivory-tower that has long been a
precious part of university tradmdn. giving the in-
stitution faith in itself.

~
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in large, firmly, established institutions. The resultl(

of the four-university program described in these
pages can be termed encouraging. While the rate
and scope of the change will not please everyone,
the universities involved have been helped to seg
that new directions are possible. Such recognitidn
carries with it the hope that the full potential® of
higher education can in time be realized in the vital
task of building long-term harmony into man’s rela-
tionship w 1th his environment.

2




Rural Pennsylvania supports duterse agriculture as xtell as the largest non-farmung rural population of anty state in the
nation Below The unersity's excellent acoustics staff and facilities uwere employed in wvestigations on effects

.

and control of kastronmental nouse.
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THE OFFICE OF
ENVIRON MENTAL
. QUALITY

PROGRAMS

at the.
PENNSYLVANIA
STATE UNIVERSITY

N . Dr. Richard D. Schein

. . Director
Office of Environmental Quality Programs

‘and a rolé here. '

i THE NEED FOR ' :
ENYIRONMENTAL PLANNING

Many of our environmental struggles today are
.attempts to an chorate yesterday s problems- those
born of our 1gnorance of the emviionment’s delicate
balance. which was established through millions of
vedrs Of\trld]glld error. As a soctety. we did not. in
the past. fully consider that smoke in the an. chemi-
cals and sewage in stieams. and scaried hillsides
caused by highways! quarries. and nunes are a dan:
gerous and cumulativer price to pay for goods and
services. In short. our thinhing has not heen com.
prehen-ne,. and we have proceeded without m-e
long-range policiesto guide us.

Now it 1s obvious that environmental pldnnmg s
urgently needed. and that this plynning must ke
based on well-integrated policies. But wha, or what
mst;tutlona are capable of fox}]lulaﬁna them? Goy.
ernment agencies and legislators ‘try. But do the *
results work? Certainly they fall short of perfection \
if today’s problems are the measure of vesterday® -+~
policies. We think universities hav¢ a responsibility

A university’s emvironinental role is not to ex-
tinguish brush fires but to educate the public s that
it can make wise. long-range decisions. Wlt};\%’;ge
resources for research and education, a unive sity
can establish-guidelines for intelligent planning.
good legislation, and fair regulation by those outside.

\
-

THE PENN STATE
« ENVIRONMENT PROGRAM

The motives a~n§'goals of The Pennsylvania State
University’s Rockefeller Foundation #ssisted efforts -
in envxronmental affairs were developed during a
period of almost a year and a half of conversations

i . .. sand letter exchanges between officers of the FSunda-
* APt

#" ttion and faculty and senior administrators at Penn
% ¢ State. Initially, the Foundatién had expressed strong
.infergst in the establishment at Penn State of a single,
larges central environmental affairs instituté from
and through which would be operated programs in
undergraduate and graduate education, research,and
public service and extension. Penn State adminis-
: trators had second thoughts a-bout such an operation,
. ' ' arising out of their experience in the administration
' of colleges and intercollege research organizations,
. and from their knowledge of the scademic- polmcal
. mfraetructure at Penn State.
‘ . " We proposed instead a staff rather than-line of-

(3
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fice. reporting dirdetly to upper levels ofthe central ~ervice- the committée shall serve an advisory or

administration, an ofhee wath a dear prerogative policy function. o1 hoth, as needed. The committee

enicourage that necessqrv, multidisaplinars . mult-
cllegrate cooperation and mterest upon which «red-
thle environmental progaam< mu<t depend. The
director of the Ofhce of Environmental Quahits Pro-
grams ‘hereatter OEQPY often act~ hke & broker
who. aware of aproblem and gols. bring- together

« the propey bodv of people und resources to accom.

N

plish the task. He often feels Tike a <huttle moving
within the great loon offthe univer<ity - interw eay ing
mto that fadric the particular configurations and dJe-

assists i ~stimulating broad unnversity yeqmmitment
and mterest m emvnotmental affan~, m tie deter-
mimnation that preposed programs are i the he<t
mterest B the unpersity after ey sew by collegiate
and departmental ofhcers. and m the resolttion of

conflicts. It meets at least once each tern.. ®

-

Early Interests That Paved the Way
Before tecenmg support from the Rockefeller
Foundation, the director of OEQP spent almost a

signi~ for the pro~ecution- of eny ironmental matters.  full year studying and evaluating environmental ac-
The OEQP rets upon the recognition that in en-  tivitfes at Penn State. A« a land-grant unnersity it

vironmental affairs; The Pennsylvania State Univer-* has.a long history and’a large faculty in <uch ob- °

sity ha a high degiee of activity and an even greater  viously environmentally related areas as agricul-
potential n all of 1t~ functional 41eas—instruction, ture, engineering. basic sciences, and Aj;e eaith and
research. and .public sérvice. Greater effectiveness mineral sciences. Already érected, beginning 1n the
will come with greater cooperation among depart-  early 1960's. were a series of intercollege research

ments. colleges. or functional areas.
e ] 4 .
/In recognition of these needs and, opportunities,

institutes, three of Which were directly environ.
mentally 1elated: the Center for Air Environment

the OEQP i established as'a unit of the office of the  Studies. the Pennsylvania Transportation Institute,
» . Provost. Among the functions of the director are and, the Institute for Research on Lapd and Water

the defermination of intet-unit or inter-area needs
and capabilities. the facilitdtion among departments.
colleges. and inter-college organizations, and the
encouragement of cooperation amohg such units.

Mstruction. research. and publie service. In environ
nggntal areas new inter-unit projects and activities
will bagecessary. In some cases, these will need.new
or revised policy. The director must therefore be in

close communication with the vice presidents in  of adding an extra increment of quality and quantity

charge of the three functional areas of undergradu-
ate studies, research and graduate studies, and con-
tinuing education in the university.

Resources. The- latter mcluded the Pennsylvania
Water Center as created under the Water Resources
Research Act of 1961. In addition. some colleges

- are truly multidisciplinary and in the past have been
These functions shall be carried out by the direc-  alle to mount large projects of research and educa-
tor in a manner consistent with university policy in tion with siperior, reptesentation of necessary fields.

from within single colleges. .

AREAS FOR CONCENTRATION .

We saw in the Foundation’s grant the possibility

to own enylionmental activittes in areas where we

judged wed had an actumulation of experts and
L] L. .

hnowledge tiearly sufficient to allow us to proceed

These three officers are part of the Adnfinistrative ° uniquely, that i~ without bemg redundant of pro-

Committee which will work with the director {6’ as-

surg strogg aird benefitial operations. For reasons™

of communication and advising, they will be joined

" on the Administrative Committee by the dean of the * Environmental Policy '

+ Graduate Schdol (representing the Graduate Coun-
cil). a member designated by the Council of* Aca-
demic Dean~. and a member designated by the
University Faculty Senate.

»  The Administrative Committee renders broad-

based support to functions and operations of the .crect a new intercollege research institute,

OEQP and helps assure the quality of ‘the effort.
When environmental progiams ( proposed or actual )

v
»

1ams in other uniyersitres. We 1dentified some areas
< .

m which we would concentrate reseaich activity.
*

Wefound a considerable awareness on our cam-
pus‘that, although we had great technical e;:pernse‘
in the ‘science and technology of the environment.
the solufion to society’s problems would depend
upon decisions in the social sphere. We proposed to

ter for the Study of Environmental Policy, tvhich
would concentrate its efforts in the secial. economic.

involve more than one functional area—undergrad- legal, and behavioral sciences. diawing heavily on
3 :

uate education, graduate <twdies, research. or
. <

public advice from persons in the sciences and technologies.

the Ceng_,
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We dxecoxered dn opportunity to bring together
a group of faculty and students under the aegis of
the Institute for Research on Land and Water Re-
sources. tu dey elop-an area of « vmpeténce 1n atquatic
ecosystems research and management.

Solid Waste Management

We found 4 vonstderable number of our faculty
concerned for the futurenn this area. At the time of
tmittal funding 1t had been our hupe to assist these
people in their nitial efforts, m(ludmg e\ploralon
research. to develop 1deas and Competence sufficient
to attract significant federal 1esearch funds, whichr
at that trme were expected to be forthcomm%

0y

Environmental Noise

We discovered we had a small core of geople in
acousties, phyvology. and psyehology, with consid-
erable experience in the effect of sound on human
beings. w hu W 1;(1[{7» woth together in this rather neg-
lected area.’ / 2

In addition to these resegrthiareas' we proposéd
to place major emphasis on public service. We knew
that thmugh our Agriculfural Extension Service and
our Bivision of Continuing Educauén we had been
providing ennronmemal adyjc vice and educatlon. in-
cluding radio. teleision. and conferences, in large
amounts for many vears. Wee- were not completely
sure of Hie effectiveness of these programs. and we
pledged to give <erious-attention to this during the
period of the grant, inéa study w highémight result in
new university polity regarding its posture and phi-
losophy of public service activities in the enviren-

ment. , . . \

]

. A BRIEF CRITIQUE OF THE NEW EFFORTS

Center for the Study of

" Environmental Policy -

It was not easy to establish this center ag an inter-
college unit becausedenn State has abeut ten social
science deparfments in at leaét *four colleges. The
director of OEQP persuaded the heads of these de-
partments that an inter-college vesearch operation
would.be beneficial and not detrimental to the de-
partmental pperations. Ultimatel °the ]uqtlﬁcahon
for the establishment of the new*center was written’
by a special committee of al] social science depart-
ment heads. and & subcommittee of that group re-
ctuited a young and active direc'tor for the center

~ 7 - s
operatiun only about a year and a half, but already
is attracting other third-party research funds and is
mndeed bringing together faculty and ~tudents from
different ~ocial science aress, which means differént
departients and colleges. ‘

Departrr;enl Boundaries . . ‘.

The difficultie~ are far from over Penn Sfate's
tradttton of research m the soc1al scrences presents
an uneven mogaie. In some departments the tradi-
tron of research 1s*long and well established. Some
personnel from these departments <how great will-
mgness to parlictpate in intercollege research ef-
forts.” but most have developed wavs to. (arn out
their research within the confines of their own dis-
ciplmes. Other of our social scienle departments
either do not have a strong research tradition or have
des efuped a strungtendency to stay within the bound-
artes of the disciphne. Older and mote mature
scholars are comfortable and confident i the areas
of competence they have developed and are not easy
to tempt into boundary areas and interdisciplinary
research. Ata time when faculty position funding in
untehitle:‘ is quite restricted. growth of environ-
meNTal poliwy research may 'be slow because insuffi-
cient funds fre available to hire vounger scholars
interested In emvironmental affairs and not yet
academncallx entrenched.

.
University Speculation

We considered the development and operation.of
this new center to be a risk opportunity, almost
speculation. If that speculationfimwas well based and
paid off. the university would gain new academic
riches: but if that speculation found itself operating
in a hostile political and academic climate, the
operatlon might fail.

It is too early to judge; certain signs are Yery e‘n-g
couraging, .not the least of which is a better relations
ship between the university and important state and
federal agencies. In out opinion, the development of
the center depends very'much upon the leadership of
a very active academic entrepreneur, who must at
the same time understand the role of the fniversity
and its faculty and the kinds of researc) activities
which are appropriateto a university. ’

Pilot’f#ogram: Pine Creek ¥ atershed 4

To give the new center a focus, dn effort was made
to identify projects which, if‘un(fg"r'\aken, would
demand and use skills within our university. The

~ » -
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The Pine Creel watershed., proposed tor inclusion under the MNgtional W 1ld and Scente Rivers 4et,
has been the <ite of intense research and student tratning en biological and social forces affecting the
entironment in this central Pennsyliania regign The area 1s typrcal of much of the eastern United States
in that it isheang transformed by highuay development, changing economu emphasis for aggreulture,
mining, and torestry, as uell as by second home det elopment and recreanonal pressures

20




lenging, but <mall enough to be manageable. Such
projects might falk within the category of air. water.
or land policy studies: or they might have a geo-
graphical emphasle

We found that Penn Staté has a histery of con-
cern for the neatby Pine Creekh Wateished, and as a
result, has p/axduued a significant data base in the
phyical. bivlogical, engineering. and social areas.
With these data asa foundativn, we should be'able to
expeditiously develup 4 long-tange environmental
policy for Pine Creeh. complete with costs. benefits.
trade-offs, alternatives. and predic tions.

While this project will try, to provide solutions for
Pine Creek. it al~o will function as a pilot program.
which can later contiibute valuable information dnd
ideas'to similar projects in Pennsyl\anl%d and the
nation. At the sametime. PennState researchers will
benefit frot the findings and their applications.

The following are objectives for the Pine Creek

Water Shed. We feel that they are redsonable and

obtamable

Preserve key private lands throSgh easements,
purchase. zoning. or othier means. ‘

. Preserve public lands by hanng them designated
aswild areas.

Improve the water quality of Pine Creek with
goodrsew age treatment plants for large cothmunities
and efficient septic tanks for individual homes. Pol-

lution-control laws need to be enforced.

Eliminate acid mine drainage. Mere inspectors,’
with better Lrammg, are needed to see thatdhe clean-
¥

streams laws are properly enforced. -

Preserve and enbance the north Pennsy Kania
character of the villages.

Plant trees and flowers. Create parks and com-
mons. Restore old buildings, somie of which are his-
torical. Control the number and appearance of signs
on building- and along roads so that they are estheti-
cally®leasing and blend with the surroundings.

Encourage suitable ldcations for, and the design'y
and appearance of,new commercial ang recreational
facilities. .

Promote native crafts. S

Planwell forroad improvements and hikingtrails.

Propode a link-up of inns along certain trails so
that hikers can walk the gorge during the day and
. rest, eat, and-wocialize at night. .

Promote environmental edneation in schools and
in local civie, youth, ahd church groups. '

This is only an outline of what might be done in

‘Pine Creek. A coordinated study such as the one

-~

"~

Sb]’&l Waste Manageﬁent

out'intea camprehensxve énvrronmental pohcy Such
a study is rarely attempted and would be quite an
achievement\f itsucceeded.

Fhe Sad Lesson of Brandywine i

Many, people know of the Brandywine projget.
A foundation gave a large grant for studies of the
Brandywine Watershed in southeastern Pennsyl-
vdnia and northwestern Delaware. The studies were
done and the results repor;ecf to the residents in the
hope that they would act to protect their watershet.
But this never- happcned because_the residents did
not want to be told what to do. A Penn State professor’
says that at least part of the problem was that no one
on the projéct had bothered tb keep the residents in-
formed of what was going on and why: furthermore,
it seems that no project member had bothered to
take residents’ considerations into. account during
the studies. The human factor was just forgotten. A
lot of extremely valuable “information was never

'used, and a lot of effort and money were wasted.

There is no need to repea} the mistakes of the
Brandywine project. We don’t think that will hap-
pen. The’foundation for working with the people of
Pine Creek has already been laid; every group. or
individual { rom Penn State doing research in the
area has jnvolved and informed the citizens,

The greatest challenge to the Office of Environ-

menttal Quality Programs in dealing with Pine Creek

is integration of thé university groups and interests
at work in the watershed. The Center for the Study
of Environmental Policy is concetned with social,
legal, and political questions. A team of biologists,
is investigating a wide range of questions concerning
the basin and experimenting with modeling tech-

niques. Finally the Pennsylvania Water Center,
which is a research group in the university, has

. brought together a team on aquatic ecosystems cone

sisting of ‘a fisheries biologist, a sanitary engineer,
a lwfdrogeologist, a forester, and a sanitary micro-
biologist. Each has students working on Pine Creek
in addjtion to his own efforts. As the research reports
of these various endeavorg are being writfen,; we see
more clearly that glthough some dialogue between
the participants has occurred and the perspectives of
faculty and students have broadened, more might
have been done through early and regular seminars.

o~

did not spend a great deal of money in this

area. Attendion to agricultural wastes is rathgr tvell
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projects have sufficient funding. We provided funds cooperatively with other $cientists and, if appro-
for released time for a senior faculty coordinator, priate, with social scientists and humanists.

who' got'fo know the faculty and their interests and In all of the above efforts there are certain meas-
attempted to find . possible *third-party funding/ urable and immeasurable effects upon our academic
sources for studies of domespic solid waste manage- programs. Some new courses bave been developed
ment. Rather unfortunately our efforts coincided and taught. A nimber of graduate students have.re-

with the establishment of the federal EPA, and that geived degrees. Students participating in those pro-

lish its pe‘rso{nel, priorities, and programs, includ- andseminarswhichwere multidisciplinary inniture.
_.ingits policy of university research support. Several The outlook for the future is brighter because of the
agencies, only to find later that ¢ither_the agency p ctives of faculty and students, department
had changed' its mind or its seniof personnel had heads, and other administrators.
changed, or both. .
Recently the coordinator has been attempting to Public Service Activities .
develop interest from industrial organizations, and~  Penn State has both an Agricultural and Home
there is some possibility that this effort may.bear Economics Extension'Service and & very large Divi-

. 2

" new agency took some time to séttle down and estab-  grams have been involved in discussions, research, -

proposals wgre generated betause of interest at™ successes of some of the efforts and the changed’
ey&

fruit. )
*5,000 Tons of Waste Paper ),

An interesting and successful study was carried
qut locally with Foundati.qn fund3, as well as*funds
from the university. An operations researcher, a
sociologist, and a graduate student in sociology have
completed a study related to the recyeling of the
something like 5,000 tons of paper.generited annu-

1y within the university. It is definitely a possibil-
ity that the management-scheme they- now propose
will be adopted and that the recycling scheme will
cost the university little if anything. Through this
effort our people have ghined experience in this dif-
ficult reséarch area, and we hope their results are
exportable to like institutions, namely other univer-
sities, and government and industrial offices, all of
which generate a great deal of* waste paper..

.
-

Environmental Noise

sion of Continuihg Education; the head of the latter

* isa vice president of the university. I the past, these

two agencies have worked quite independéntly and
according to different modes. The Extension Serv-
ice has its array of .county: offices and county agents
and their staffs, as well as the central Extengion of-

fice on the campus and its staff of specialists. The’

Extension Service tends to work in a programmatic
and person-to-persan way. It has definite programs
and proceeds systematically toward their goals.

“The Division of Continuing Education is a moré
reflexive sérvice of the university. Its staff, s well
as members of the yniversity faculty, developsad hac
special program) :
clientele group’sneed for continuing education sefy-
i&s. Its greatest activity is in what is caued the in-
formal program,the program of confer_ence‘s.

v

e

Taki;zg on New Responsibilities
In recent years the faculty of the College of Agri-

director of OEQP judged that efforts under way Service have become more aware of the negative
with Foundation assistance were not apt to result in  role agriculturel has often played environmentally,
tiue multidisciplinary research efforts. Yet we were and of the opportunity and responsibility for College
still convinced that we had a unique opportunity.*';of Agriculture personnel to provide sound environ-
The Cénter for Air Erivironment Studies judged'that mental advice. A special reorganization has taken

At the end of the first year of this acti‘vity, the cultu’}e and personnel of the Agricultural Extension

environmental noise ebuld be within its purview, and
the director of that center undertook to create 4 sub-
group in environmental noise. This second effort has
been more successful, has brought about multidisci-
plinary research and dialogue, and has resulted in
new proposals for unique research. Here again we
must point out the difficulty of getting matyre scien-
tists, comfortable and confident in their own fields,

{ 1

‘:plgce in theﬁdlege,'with the creation of a'Coordina-
tor'of Envitonmental Quality Affairs. To assist with
new goal achievement; Foundation funds have been
allocated to a two-year program of retraining a
cadre of about thirty county agents in agriculture
and home econbmics Yho have been given, regional
responsibility for the delivery of environmehtal ad-
vicé thrqugh coynty agents’ offices. This program is
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The situation in Continuing Education, because f

its different mode of operdtion, has demand
ther study. In the past year we have had many per-
ofls W orkmg, in an effort to help us decider whether
) particular ‘actions should be taken in. regard 16 this
service. These wmnutteec have taken & three- year
retrospective look at what we have been doing in

conferences, face-to-face advice, the usejof media in’

extension, and in correspondence courses. We are

at once amazed by the sheer bulk of what we have K

doné, but still confused as to whether or not our
efforts might be better were they programméd to
meet certain enwronmentaleducdtlou goals. ete. The
analysis and report is now being generdte(}' It'seems
Jikely that it will be recominended that the unisensity
establish a coordinator of efivironmental extension
activities, whose job it will be to be continually aware
of public education needs,and to worh rather like the
director of OEQP in lebinging to bear on these prob-
lemsthe wide range of skills resident inthe university.
Durmg these three years we have become increas-
ingly aware of the need for greater public education
in environmental areas. That need is.expressed
strongly by citizens of the state. As a land-grant uni-
versity we have a mandate to provide it through
these two extension services. We would judge that

MNP e sURILL syersans Muas v tariip taavaa “"b“'w’

~- same time rendlermg a service to socxety We do not

\.. e olen |

- know . vet whether or not this organization can be-

come free-stunding. It is douig needed pro, ~Tects and
the student and faculty response is éxcellent. We like
the idea very much, but cannot yet predict its future.
This activity depends upon a motivated graduate
student entiepienedr who can foster his cofleagues’
interests without involving the univ elsity in contio-

s

0

verstalcommunity action projects. .

We have used rather minor amounts of f{unds
to assist some public service activities which havé
come up during the life of the grant: We have
funded some special conferénces and some tele-
visioi activities, provided ineans for Regional Plan.
ning studenty to assist in the development of a plan
? 4 1ural community, and other like matters.

ACTIVITIES NOT FOUNDATION ASSISTED

The OEQP has. been extremely active with its
responsibilities outside the Foundation-assisted .
f)rogram The directgr has participated in many con-
ferences’and has dppeared as an environments) .
speaher. We have biought together many people who
proposed activities 1elgted to the environment but
not eligible for assistance from our Foundation
grant. We have helped achieve a greater relaucmahlp

land- -grant universities have not only an enormous. between the university and state agencies related to

potentlal and opportunity in prov1dmg public edu-
cation in environmental matters to students outside
the campus walls, but a great responslblllty as well.

Only One Earth

The OEQP's commitment to public service has’

“also been expressed through support of a quarterly
magazine called Only One Eartlb This magazine,
now three years old, is a high elu,a’{lty productron
and devotes most of its space to popular reporting
of environmental research and other activities within
the-university. It has been extremely well received
and we get very_ comphmentary “fan” letters. The
little periodical is not expensive} and we feel it has

~,added another’ dimension to our public enviren-
mental education activities. We expect that it will
continue as a regular university project. * —

Student Environmental Counseling
Organization .

Picking up an idea de\eloped at the Univensity of
Michigan, we have established a Student Environ-
mental Counseling Or gammuqn which would allow
graduate students in the \31}1ve[}1ty to gain practical

‘.~

the envionment. W e,,h"ave participated.in the formu-
lation of the State. Enylronmental Centers Act, and®
have advised the president, the_provost, and vice
pretidents of the university on various umversny
matters related to the emuronment :

The OEQP attempted to brmg umversny -wide at-
tention to the matter of undérgraduate education in -
environmental matters. We have not been succeéssful
in the development of an intercollege multidiscipli-
_nary programwhich might be called ¢ Envx,ronmental
Studies” or “Environmental Sciences.” Our faculty
i's conservative. The Senate Curricular Affairs Com- _
mittee could not be convinced that there really is a
'fiéld cal]ed Environmental Sciences or Environ-
mental Studies, and despite a great deal of work by
very many people, no new programs are operating
in this area. The OEQP, has, nonetheless, helped
focus gr¢ater attention on environmental matters in
existing programs of study. We encourage the de-
velopment of some new environmentakcourses, and
make available to%students and advisers an up-to-
date list of courses."We thus find ourselves partici-___._
pating in the slow evolutiori of an envnronmentally
oriented undergraduate curriculum.’
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v Our greatest enuronmemal ability is 1h the sci-
-ences and techriologies where edvirongnental cord

cerns have been traditional, . There is no continuity
of communication betieen mdmduals il these fields
and their (olleduues in the arts,: bumanities, and so-
“cial sciencesyT lle assistéd research programs wotld
lave been better had the ““other cilture” beeh a par-
ticipant and contributor. We -are now making two’
efforts to gain attention in the arts, humanities, and
~ocial sciences, in the hope that once that attention”
is achieved, persons in these fields will be more
readily attracted to multidisciplinary research
teams. We are funding the development of a course

.+ on “wilderness and the technological mind” which
will be part of our Science, Technology and Society -~ the Foundation to support activities in areas where

v

“series and will be taught by four faculty members:
a biologist, a sociologist, a philosopher, and a psy-
chologist, A recént planning eonference built around
the vigit of historian Dr. Roderick Nash aghieved an
excellent dialogue among people from as many dif*
ferent scholarly fields, including science and tech-
nology. Not only are we achieving a faculty dialogue,
but the results of that dialogue will be transmitted
to studentsina formal gourse. ( . ‘

22
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- _Asecond effort consists of support to the Denart- :

ment of Art to develop a multi- medla envnronmental
présentation. We are confident the presentation it-
self will be exciting and will provide quite another
dimensioni to environmental education; but the
majot, purpose of the project is to bring jhe a{tenuon
of people in the arts to their role in environmental
educatlon and to l)rmg them into close communica-

‘tion with persons'in the fields of humanities, -social

sciggices, sciénces, and technologies.

‘?‘OEQP has had some success, and we think it
has, that success is based on two-important items:
the visibility and support for environmental affairs
provided by the central administration in establish-
ing the Office where it is and in giving it such free-
ranging dbilities; and the availability of funds from

the director had encouraged faculty interest. We
called this the “Director’s Discretionary Fund” and it
allowed us to “‘put your money where your mouth is.”

Universities rarely allow such dlscretlon to any
but the most' senior officers. If the director has any
feeling of personal accomplishment and happiness
it is in looking back at those now established activi-
ties which clearly would not gxist Had our Office
not existed.” . » .
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+Professor ] Bolt (above) and laii students developed a model statute for the control of v'ehictglar noise pollutwn'. Below: Computer

technology is used to understand algal population dynamics, an important faétor in water quality. Drs. Stoermer %nd Johnson
examine photBgraphs scanned for optical density. The computer compgres digitized cell patterns with known algal images.
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SN 4 - T *"WHAT IS THE ENVIRONMENT? )
i “Environment,” literally “that which surrounds,”

%Toi—IE ' INgTITUTE | iflcludes al] m;ldition§ and s‘timu_li that affect human

life, whether natural or man-made, whether man is

T : FOR aware of them or net. Until very recently in human

history, man lacked the technological and social *

‘ . mears of altering his natural environment in ways
ENVIRONMEN AL .that could produce dangerous and far- reaching side-.
effects. During the past century, and particularly

QU ) TY during the past fifty years, the developypent and un-

witting application of these means has produced

g some of those eﬂec@'Twenty years ago, a few scien-
. at the

tists were warning of ecological dangers inherent in
the productive and consumptive activities of a rela-

UNIVERSITY OF tively unrestricted technocracy. Today ‘almost every
citizen is aware that almost all aspects of his total

MICHIGAN : envnonment—natunal biophysical, socmpolmcal

aesthetic— have been deteriorating at an unprece-

g Dr. A Geoffrey Norman dented rate, and that immediate and sophlstlcated

Director, Instztute for Envzronmental Qualw action i requjred to halt and where possible to re-
verse this process.

i

¢
How is a Quality Envir'onmenth Defined?
Judgments of environmental quality are individu-
ally subjective, though ultimately objective in a bio-
logical sense. A‘problem of environmental quality is
said to exist when our view of actual conditians does
not confGrm to our view of what they should be. Our
. view of what they should be derives from an aware-
» ' - ness of what may endangér our physma] social} or -
ot & cultural wellbeing. Our recogmtlon of these threats
‘ depends upon our capacity to perceive, measure, and
- : evaluité them. Yet whether or not a dangerous form
. Lo of pollution of deterioration i is recogmzed it is an
. objective threat. Part of the current social anxiety
.about env1ronmentai\qga_llty stems” from a wide-
. . spread: feeling that these-as-yet- unperceWed effects
of a deteriorated environment may be more serious
5 ‘ r than those already discovered. This-anxiety is com-
. L pounded by a feeling that €xisting social andpoliti-”
- cal mstltutlons are not responswe enough to c0pe
eﬁ'equvely "with “existing environmental pro:b]ems
. ' "+ The Institute supports activitiés aimed at findj
solutions for all'of these problemé—social and
tutional, as well as scientifit'and technologica'l._

« . , : !
.

q ¥ R " WHY AN INSTITUTE FOR .

S~ s : ENVIRONMENTAL QUALITY? .

The Institute assists in focusing the resotirces of
the university on complex problems associated twith
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a&ht—y—ef—eur—natura} an& seeio-

cultural environment. It does this hy encouragmg

and servtce- activities designed to provide answers
to a two- part question: How mlght curreritand futuré
_problifis of environmental quality be solved, -and
how can the scientific, technologlcal ed'ucatlonal
legal, political, economig, and social foxces essential
" to such change be marskaled?

How is the Insmute} Orgamzed"

The Institute was established by.the Regents in
March 1970, Avith funds provided by. The Rocke-
“fellet- Found'ltlon Its purpose is to provide initial
support for scholars and students interested in new
Nand interdisciplinary approaches fo environmental

-ptoblems. Its director is assisted by a Policy Commit- *

tee composed of the vice- plesulents for Acadejnic- !

; Affairs and Résearch and the deans of the several
schools and colleges with programs relating to envi-
ronmental quahty ‘Gitidance is provided by..an

members and *four gladuate students. Academic

units currently represented by members of the Ad-

visory Comniittee include Nutural Resources Elec- "

trical” Engmeenng, Industrxal ‘and Environmental
v Health, Zoology, Phy s‘lology #mospheuc Sciences, )
\ . Psychology, and Urban Pla ng. Through rotation
there is wide involvement of units with epyironmen-

‘ tally oriented activitieSandWinterests. The director'is
appointet by the Régents u /pon f*ecommendatlon by

" the president. ) .

What Kmds of Support RSN
Does the Institute Provide?

" In l\eepmcr with the objective of stimulating i mter-.
dlsuphnzu) i;ctnvxtles 1nchuhng both training and
research i inf fighds basic to man’s understanding ofthe ,
environmept a&nd the maintenance of envrronmental

- " dquality, the I‘hstltute grants fellowslups “for hlghly
qualified advanced students, piovides some initial.
~ funding for reseauh pro;eg,ts of faculty and stu’
] dents, and cdtd.l) Zes the assemhly of research groups
responxne to exteinal funding dﬁ)ortumtles )
- Instinite Fellowships (o ’ ~
The Institute awaids one-year graduate fellows,
<hips, renewable for 3 ot more than two addltlomI
years. In the four years since 1970, thxrty -one. stu»-'
donts have 1ecen£d Téllowships t§ support studres in
.a fhvcmty ofﬁelds T’refercnce is glven o st.ud'ents
whose sludxes combine two or_ more areas of compe-

- N
J

e . t -

and supporting multidisciplinary teachmg research, -~ planning, or engineering with studies in the nptural

Advisory Commiittee' compqsed of nine facu]ty;_*fiias _ ,): .
, c‘};ﬁta accumulated to make feasi.ble a «proposar ot

A n&ent and p1‘ivate ﬂgenanded -
research and action. The~Histitute- has no formal .

supp()rt

e

tence. For example candidates whose studies com- * e
“bifie law, political science, economics, research
bjologieal, physical, ecolog;ca] or social sciences
are given preference, although no discipline is ex-
cluded a priori. Most Fellows are candidates for the
doctorite o1 another professional degree, although
especially well-qualified first-year graduate students - - '
are not exclided from coffsideration. Most Fellows

are alteady University of Mlchlgan students -but

they may be from other universities and ‘may be ¢
foreign students. The, overriding’ cuteuon is the rel-

evance of the student’s proposed program to impor- . it
tant problems of envirghmental quallty. : S

P . , . ¥,

Institute Support for Faculty Research Projects
The Institute provides giants for research efforts
that relate to or underlie problems of enviromnental
quality, and partic ularly for projects that are inno- -
vative” or involve new-. disciplinary dlhances The
grants are of the nature of ““seed money” so that new
sirategies can be adequately tested or suffi-

extended funding from othel sources. Included
?uld be efforts to develgp mterdlscrplmary par.
ticipation;, or to apply new. techniques to environ-
mental problems, and studies Bf .actions that nught
be taken on the basis of analyses of social, polntrcal
economic, legal, and other conditions. Pro]ects that \
pronde opportunities for student involvement are i
given some preference. In.the four years since 1970,
twent'y-mne faculty research projects have been St
funded by the Institute at an average ﬁgure 6f dbout
87,000, ..

In geneu‘l the Institute does  not support planmng
effoits for new courses, sympesia, or.eurriculum )
development, although it can provide other kinds of N
help. Nor, does the Institute provrde suppont for
. laboratory and’othe: equipnient, except in special
“cases. Al.t'hough projects ‘involvingertain kinds of e
data sy ete@s,‘m%.emw\a gurveys, atkd monltormg of .
physical and othyr conditions on a broad geographic
-scale are very 1mportant activities in the field of envi-
ronmeéntal quality, ‘these activities ushally require
contmumg operations best céndycted by, public -
agencies or privaté enterprise. Research suppored '
by the Institute can play a useful.role by analyzing ... . ,
exrstmg condl.tlons and recommendmg to govern-

deadlmﬁs or format for apphcatlons for research .
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Othér Institute Activities
The Institute is charged with fostering activities in o

the university that bear on environmental quality.
Other than administering the programs described in
the previous sections, its role is one of cataly sis and |
{ coordination. Federal agencies and other sponsors
of refearch are increasingly focusing their attention
and support on the solution of problems relatmg to
the environment, and tosatisfyingwhatare pelcen ed
as natlonal needs in the envnonmental ﬁeld It is
still true that the universities are the prime. per-
 formers of basic research and,of much of the applied
research in this country. To respond to thé new op-
,sportunities, research groups of somewhat larger size
with diverse diseiplinary competencies are requlred
The Institute develops such groups and, when réc
pséhry, acts as the administrative unit for their

4+ activities, Additionally, it fosters student-initiated

1

v

projects of'ielative]y short duration, such as the
review of public policy or the thru>t of law in con-
temporary environment plol)lems, and the involve-
ment of student groups in the collection of data
" bearing on local environmental issues. ~ e
The university has great strengths in many fields+
that are sypportive of or basic to knowledge about
, the biosphere and the changes impressed upon it.
" These’ strengths have not begnt brought together ad-
ministratively to form a néw school or college be-

v cause to do so might weaken existing professional

- programs: Course offerings and curricula structures,
therefore, are the responsibiljties of the schools and
colleges, but the Institute can be helpful in their
formulation and modification. - _

More specific examination of the Institute’s func-
tions may be made under its three major concegns:
(1) fellowships for graduate students with career

motivation or research topic requiring inter-
disciplinary work
N 2) f aculty«tudent resea rch grants for innovative
projects *
(3) assistance in the acquisition of new faculty

~

. Fellowship Program for Gratluate Students
Most predoctoral fellowship awards are closely
- tied to stlisciplinary -or department interésts. Stu-
dents wishing to pursue a career in the field of the
environment and desiring to prepare themse]ves to
address problems 1elatmg to emnronmental quality
haye generally not received fellowship awards.
Moreover there may be for them academicpenalties,

e

inasmuch as the requirements of interdisciplinary °
preparation may be more numerous than in conven-

tional fields. The predoctoral years may be length-

ened, even though the graduate school has been

liberl in approving individually tailored programs

, developed by a faculty committee essentially selec-

ted by the stydent as covering his or her interests.

The availability of a small number of fellowships
for. predoctoral interdisciplinary environmental
studies generatéd -a substantial number of strong
applicants. Tenafellowships were awarded for the
1970-71 year. This figureé was increased to a total of
20 for 1971-72 and to 21 in 1972-73, new ap-
pointments being made as replacements for those
completing their stydies. In the 1973-74 year, there
were no new starts, but 14 appointments were con-
tinued. Over the four-year period the total number
of individuals supported has been 31. To date 14 ~
have receiyed the Ph.D. degree, 1 J.D. and M.S.
(Resource- Economics) concurrently, 1 Master
Urban Planning. Ten more will complete the doc-
torate requirements in 1974-75.

In order to ensure quallty contro’the fello“ ship
application and primary selection process has been :
hamdled by the.Fellowshjp Office of the H. H. Rack-
ham School of Graduaté Studies. The basic fellow-
ship conditions are essentially those applicable to
the Nationa] Science Foundation and National Insti-
tutes of Heaith fellowslnp plograms The final selec-
tion takes into account the particular program of
interdisciplihary studies which the student elects to

‘pursug, his or her career objectives and some assess-

ment of the strength of commitment to that goal.
The fellowship program'is now in its fourth year.
There was clearly a need for the opportunity which
these felfowships provide and they have come to be -
regarded as the first source of s:pro'rl"so be turned
to by graduate students with environmental interests.
Thefe is a measure of self-selection in the decision,
to apply.-This and stiff competition has resulted in

the appomtment of an unuswally able group.of
young people, <It can be predicted with confidence

. that many of these students will move into position's

that will utilize directly the environmentally- oriénted
tralmﬁg which théy have received. A university
servés society by ensuring the productlon of, men
and women trained as well as we know how to meet
the requirements of the world in which they will live

"their professional lives. This program is Alirectl
profgss prog y

aiding the university to enlargeAhe flow and improve

.the training of spec:allsts in fields that relate to the

quality of man’s environment.

[} o
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Faculty-Stydent Research Grants Program .
Although the university has limited dlscretlonaf‘}'~
funds toinitiate new re<earch activities by facult)
and students the total a\ a%‘af)le has been far short of
the needs in an institution with"a large and div erss;
research enterpr1~e Detignation of a portior of the
- Foundation grant for this purpose has made.it pos-
sible to give more attention to,the fostering of re-
*search on em ironmentally related problems,and to
aid some faculty members to move their efforts to
this field. Environmental problems are mherentl\
complex and often call for'a team approach Prol- '
ects that involved new disciplinary alliances or‘in-
novative but untested approaches were given some
pref erence. The projects supported were not expected
to'be completed investigations. Rather they were to
"be carried far enough to establish the validity and”

proble'm% in the ph)elcal or bloI:glcal sciences.
NotaH the projects were successful; some at least

have upened up new developments and some of these

have geceived continued funding. Grants totaling

almost fourftimes the Foundation, funds+allocated-to *

the internal grants program have already been re-

“ceived and more will Tollow. It i is, however, a fair

comment that’ dexplte the recogmtlon of the promi-
nence of environmental jssues in our national life
theie has not been &.commensurate increase in re-
seaich funds relating to emironnieqtal quality. The
NSF-RANN awards are mostly large and circum-

“seribed; EPA support tends to be directed toward,,

regulatory aspects. Other ‘agencies do not seem to
have moved toward increased funding of academi-
callw -based, ~enwronmentaHy directed research. .

As for the student-focused projects, oné can only -

7 _ promise of the research stra&egy proposed. Ina real ssay that these were supported as being of educa-
tional value and providing worthwhile opportuni- .

sensé these funds were therefore regarded as seed -

ymonies in the expectation that continued funding

“would come subsequently from other sources. In

determining projects to be supported preference

was given to those mvolvmcr students as participants.

However these grants were not mtended to support -

. dissertation studies. Proposals were subjected to
internal review by two or three ‘peers generally
knowledgeable in the field, with>the final decisions
.being made by the director. The average grant was
about $7,0Q0, in each- case expenditures being made *
-in tonformity with an internal budget. No academic
year faculty salaries could be charged.

S A number of student-initiated prOJects that wuld

Urther individual or community interests and at the
same time enhance student training or e)gperlence
were also funded_.using rather different criteria.
These were developed}wrth faculty, advice but not
hecessarily close supervision. Most ef these had
modest funding with an average of about $2, 300

Assessment of the effectiveness of an mtemal

grant program can be made in a.variety of ways.
Viewed as risK capital ventures, one can look for the
subsequent funding from other sources, or one can
look at fechnical papers published, but nelther of
these necessarily measures the influence gn the i in-
dividuals involved, parficularly the stu%ents To

~ them, ‘efpecially, there is the demonstration that
alleviation, solution, or management' of environ-
mental problems depends on the understanding of
the phenomena or principles involved, and that
much environmentally-orignted research does not

. differ in this reSpect from ?mst basic_and applied,

! n ,‘l ‘

’:

.Aaquzsuzon of New Faculty =~ .

ties for indiv ldua]s who have a deep commltment to
environmental issues. It s unlikely that any of these
piojects could have been supported from university

funds. The relatlvely modest total expenditure in -

this category was, therefore, gspecially valued
In'conclusion, the judgment at this time would be
that the. availability of limited lntemally-awarded
support for environmentally-related studies has
stimulated faculty .and student activities, has re-
sulted in cooperative lnterdlsmphnary work and
already has had some successes in terms of new

funds granted o 0 2

- )
‘ B

~
2

In 197 0 the university.expected to add within the

D)

next few years a number of new faculty positions in

fields relating to the envuonment, and particularly
in mterdlscrplmar) areas using Foundation f undmg

" on a declining support basis. Subsequept umversxty

budgets have contained no incremental monies for
new appomtments in this arga and made forward

\,commltment‘s for plck -up of salaries dlﬂicult The‘
* following additions tothe faculty have been made

v

with the qid of grant funds...

l)nvzd M. Gates—Prbfessor of Botany and direc-
‘_tor of Umversrty of Mlchlgan Biological Station, .

1971—Dr. Gatgs i basically an_environments]
physrologlsl concemed with.the energy balance in

plants and ecosyst.ems, for a number.of years direc-

tor of the sour1 Botamcal Carden Dr. Gates-is a

‘dlstmgulshed sc1entast a member of the Nahonal ‘
Screﬂce, Board and uptil reCently Chamnan of lhe

N
. v
- . -‘
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" hxs appointment was in' part a replacement, the ﬁg

Enwronmenta] Sciences Board of lbi Xgmznal Cmu;_aniAﬁmanLBmfesmf_Anmsnhmr

Academies of Science and Engmeenng éll‘ho\ggh

fal aspects were such that it could not have
‘complished without a ~ubstant|d] phd~e -in over a
three-year perlod from grant funds. Dr. Gates has
« a multi-faceted resebgc.h program, under “ay on
campus and at the Biological Station. :
" Rokert H. W illiams—Assistant Professor of,
Physics 1910—Dr Williafhs came from the Na-
tional C .\nter for Atmospheric Research gnfl the
Uniwersity of Colorado as a theoretical physicist
concerned with physical aspects of environmental

" questions. He has developed courses on energy con-
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version, énergy needs, and environmental thermo-
dynamles, has prepared a book on the subject of
eitérgy, and, eurrently is on leave in Washington as
a memberof the group working on the national en-
ergy problem under Ford 4'oundatjon funding.
Donald H. , Stedman—Assistant  Professor of

’

and Oc
physica

ic Sciences, 197 2—Dr, Stedman is a
chemist ediicated gat Cambndge and East

Research Seientist b'y the Ford Motor Company.

i.fter a year o campus as Viditing Professorhe was
gnen a faculty appointmentfHe teaches cofirses on
the kinetics of gases and the analysis of components
of the atmosphere. He has brought together a group

n “Anglia in Engldnd and recently eniployed as Senior

in atmospheric’ chemistry and has sabstantial re-".

search funding, including most recently work on the
anticipated effects of space shuttle launches.

George F. Estabrook—Assistant Professor of
Botany, 1971—Dr. Estabrook is a épecialist in the
application of mathematical and computer tech-
niqués to biological and “ecological problems. He
was” brought to the campus in 1970-71 from the
University of Colorado with grant funds, but his
continuing appointment did not involvé further
grant support.
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The rugged beauty of the Wasatch'Front is a valuable natural resource. Its management i of great concern to Rocky Mountain
region citizens. Beloi . Water resource limitations are a critical factor in grownth and development of western resources.
In this region, natural forces often shape the environment in dramatic fashion.
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THE

ENVIRONMENT

AND MAN

PROGRAM
at the

UTAH STAT
UNIVERSITY

Dr. Cyrus M McKell

A three-year grant by the Rockefeller Fountlauon
to Utah State bmverslty effective January 1,1971,
funded the university-wide Environment and Man
Program. The program provided the { aculty, staff,
and student body with an interdisciplinary research -
‘and educational opportunity to study environmental
problems in Utah and the Rocky Mountain Region
with experts from outside the university. ‘

A program director was selected by the Dean’s
Council. To advise the director on policy matters, a
Steering Committee, consisting of faculty members
and students from various colleges and disciplines,
was also established. Selection of colloquia topics,
program thrusts, and gmdelmes for research and
program efforts were the major responsibility of the
policy body. Later, additional staff were added on a
part-time basis to implement program pollcles and
activities. - ? :

The program developed processes to. stimulate

by,

Dzrector Environment and Man Program university-wide mterdlsaplmary cooperation, espe-

cially between the social sciences, humanities, and
natural sciences. . Mjor, eénvironmentally-related
problem areas were examined in interdisciplinary
colloquia, consistii® of USU faculty and students
and experts from butside the university,

THE PROGRAM AT USU -

"The broad purposes of colloquia were: to criti-
cally examine all aspects of the designated problem
area, especially in, its relationship to the Rocky
. Mountain Region; to determine, the state of knowl-'
edge in the problem area; to identify aspects of the
problem area in which knowledge was inadequate;
to make recommendations f or further research stud-
ies, and for public serv1qe and educational pro-
grams; to provide opportunities for university staff

. and students to meet and interact with state and fed-

%

. L3R,

eral agency officials, electéd officials, and concemed
citizens regarding environmental problems; and to.
select specifically those. areas needing further re-
search public service, or education for which Utah
State Un1vers1ty had the present or potential capa-
bility to undertake and to formulate plans for fol-

low-up activities.

The planning and mrplementatxon of colloquia
 were directed by interdisciplinaty task forces. Spe-
cific edycational, research, or public service activi-
" ties based on recommendations of colloquia were" °
also carried out by appropriate task forces. All ac-
tivities of the task forces were desrgned to coordi:
“hate w1th ongomg umversxty programs C
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Incneased universit it ion was -
y-community cqoperation was
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Values as related to Energy Consumption, Env1ron-

‘}

a major goal. Efforts were made to stimulate uni-
vérsity research, education,, and .public, seryice
needédsby variowts groups in the state and regional
community—especially local,” state, and federal

. government entifies—wlio were either significantly

affected by program efforts or who were potential
users of research findings. ’

The university was not adequately staffed in some
areas of the social sciences, humanities, and educa-
tion for effective interdisciplinary participation.
Support for two full-time faculty members was proa
vided for the purpose: of developmg greater strength
in these freas.

.

. ADMINISTRATION

A committee of Deans selected [Dr. Cyrus M.
McKell, Range Science Department Héad, as pro-
gram director. To°advise .in program development
and provide liaison between the program and col-

- lege deans and university staff and students, a Steer-

ing Committee of fourteen members was appointed.
The faculty members were appointed on the basis
of individual interest and university-wide represen-
tation. Student members were selected on their let-
ters of interest and potential for contributing to
program objectives. Meetings were held every two
weeks except during the summer. Two extended
plannmg workshOps were held by the Steering Com-

mittee to define broad program objectives.

* Major program activities were assigned to inter-
disciplinary task fortes: planning of colloguia, fol-
low-through activities, and research proposal devel-
opment. As the program progressed a need devel-
oped for additional parttime staff assistance. A.
Berry Crawford, Associate Head and Associate
Professor of Philosoplty, was appointed to direct
and coordinate task force research activities. Don-
nie H. Grimsley, an attorney and Assistant Profes-
sor in the Cdllege of Natural Resources, was as-
signed 'to stimulate student involvement and to co-
ordinate efforts involving groups in the community.

PROGRAMS DEVELOPED TO STIMULATE
INTERDISCIPLINARY FACULTY AND
STUDENT INVOLVEMENT

Colloquta

Under the direction of mterdnsc;phflary task ,
forces, five major colloquia were held on the fol-
lowing problem areas confronting the Rocky Moun
tain 'Region: Land Use Planning, Policy Formula-
tion in,Energy’ Respurces Development, Human.

— .

32

mental ’\‘Ianagement in the Colorado River Basin,
arid Sokid Waste Management A number of speeial- |
ized seminars were also sponsored such as: Solid
Waste Mandgement, Silviculture for Improving En.’
vironmental Quality in Communities and Recreation
Areas, Environmental Law, Environmental Educa-
tion, and the National Environmental Protection’
Act. The colloquia served as an effective vehicle for
group apalysis of problems. Each colloquium at-
tempted to analyze thoroughly the issué under cotr
sideration, determine the existing knowledge base,
identify areas needing more research and study,
- and make recommendations for further research, or
action. Task Forces determined those research and
program areas which Utah State University had the
capability to undertake or where the capability
could be developed. These resulted in specific re-
search, educational, and public service efforts.
Through the involvement and contacts with national,
state, ang local participants in the colloquia impor-
tant long-term benefits are expected to result.

.

- ~

Research y . ;
" 1. Competitive Mini-Grant Program
Research as a means of stimulating the involve-
ment of faculty and students has been a major focus
of the program. Competitive researchi grants tdta
ing $40,000 annually. have been awarded. Qf/the
. 163 proposals which were submitted over a three-.
year period, 42 were selected for funding. These .
grants ranged from $1,500 for undergraduates to
$5,000 for faculty. Criteria u,sed in selecting pro- .
. posals were: the prop?)sed research shauld provide
dn environmental value to socnety and be consistent \/
with the mission of the university ; the research pro-
.posed should have an interdisciplinary approach;
the project leaders should define a receptive audi-
ence for the research and furnish letters of support
from community leaders or agency officials who
would cooperate and implement its findings; and
. the research could generate follow-up research pro-
posals. '
Proposals were reviewed by a deStgnated group
of faculty members and a student. Based upon rec-

_ ommendations of the reviewers, the' Steering Com- |

mittee selected the proposals to be funded. Gener-
 ally, one year w%funded for researeh.

2. Grants Made on ApplicatiOn

Two major gra t§'wére awarded by the Steering
Committee or“agiplication. A grant for $24,120 ..

funded the development of a statistical survey mehy
s . AN

. e

>




“odelogy for detcrrnining public opinion on environ-

mini-grant research awards, Since only ci.ght propo-'

~mental problems corf ronting Utah. This project was
directed by faculty members from the Department
of Sociology with staff members from other disci-
plmes serving as c0nsu1tanta )
An initia] efTort to develop a medel of the Great
Salt Lake received $10,000. Directed by the Utah
~ "Water Research Laboratory located at USU, this
) " effort has received subsequent funding b) the Office
of Water Research. .
3. Research Proposal Preparation Support

Assistance was provided for the preparation of

research proposals for external funding. These ef-
forts resulted in a 850,000 grant from the Enyviron-
*.mental Protection Agency to assess the usefulness
of*the concept of carrying capacity as a tool in com-
w, prehensive regional planning. A follow-up grant of
$100,000 to Ltah State University and the Office of
the State Planning Coordinator has been approved
by the Enyironmental Protection Agency. The Na-
tional Science Foundatign provided $30,000 for a

three-week g.wor,kshop on Inadvertent Weather Modi-
fication. The National Endowment for the Humani-

ties awarded the College of Humanities, Arts, and

Social Sciences $150,000 for a four-year teaching

program on hnan values. The Utah Department of

Community Affairs provided a matching grant of

$7,500 to conduct regional workshops in land use

planning. Other proposals have been submitted for
* funding and many more are in preparatlon

Staff Support

As suggested in the proposal to The Rockefeller
Foundation, budgetary support was extended to the
social sciences, humanities, and educatiort as a
means of strengthening the participation of those
disciplines in interdisciplinary efforts. Staff sup-

port was primarily given~to Political Science and .

Sociology faculty, secondarily to the Colleges' of

Natural Resources and Engineering. Staff receiving

" a portion of their support from the program changed
as task force activities and the program’s require-
ments changed. Support.was also given to staff mem-
bers involved in special short-term projects under

“
task force direction.

Programs to Involve Undergraduate
Students ..

Sevétal programs were established for achieving
a meaningful involvement of undergraduate stu-
dents during the course of the program. Undergrad-

uates participated minimally in the competitive'

| TS -
L v ' ¢ .
Y 33 4 , .

sals were selected lor tunding, additional programs
weré devéloped to better respond to the undergrad-
wate needs and interests. One of these, an Environ-
mental Action Grant Program provxc’ed small
amounts of fundy to undergraduates or groups of
undergraduates on the basis of a brief application.
A panel of two facult}dnembers and two students
reviewed appln.at;ons ,and *recommended awards.
* An Environmental Internship Program pirovided
for constructive environmentally-related wprk ex-
perience for ten junior and senior students during
the summer of 1973 in government agencres or othar
organizations deafmg with environmental prob]ems;

The Environmental Studies Program, a multidisy -
ciplinary curriculum leading-to a Bachelor’s de-
gree, was approved by the Utah State Higher Board
of Education in 1972. The Environment and Man -
Program helped to develop this degree program
which now has nearly fifty students.

To increase the awareness of the natural environ-
ment among students, the Environment and Man

. Program sooperated in the initiation of the Outdoor

Program vith the Associated Students. The Outdoor
Program rents equipment and provides programs
affording students opportunities to enjoy arid learn
about the natural environment. Intetest in the pro- -
gram has been sufficient to generate funds to the
degree that it is now self- supportmg

3.

Education and Public Service. Efforts

In addition to the public service and educational
opportunities provided through research, colloguia
and student programs, special educational projects
were co-sponsored by the program and the univer-

-

sity Extension Service.+ .

~ LAND USE PLANNING '
.The program’s activities in its most intensive task
force, Land Use Planning, illustrate how colloquia, ‘

"research, and community servite were integrated-

into & major program thrust. These efforts signifi-
cantly aided in the passage of new land use planning
legislation by the State of Utah that had failed to
pass in the previous two years. ~

. Land Use Planning Colloquium

Land use was the first major envifonmental prob-
lem area.to be selected for study by the Environment
and Man Program. A colloquium on land use plan-
ning was held during the fall of 1971 under the tash
force chalrma,nshlp of Dean Thadis Box. .
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e colloguium had several objectives: to docu-

ment the nature of land use problems in Utah and
the Rocky Mountain Region; to develop principles
.aqd practices for,proper land use planning in Utah;
and to inform elected officials and the' public
throughout the state on the nature of land use prob-
lems and possible methods to resolve them.

.

Land Use Studies - ’

One of the most serious land’ use problems in
Utah as well as the entire Rocky Mountain Region
is the rapid development of recreational second-
home subdivisions in unincorporated areas. Two
major mini-grant studies of this problem were initi-
ated by graduate students under the direction‘of
qualified faculty. Donald MacPherson, a land ‘eco-
nomics graduate student, studied the impact of rec-
reational second-home subdivisions to determine the
external costs to local government. James Thompson,
a graduate student in business administration, con-
ducted a case study of a subdivision to determine the
external costs to local government when subdivi- -
sions are developed in unincorporated arefs of .a
county. )

« The’ program assisted the Bureau of Commumty
Development at the University of Utsh in publrshmg
a detailed report of subdivision activity in nine Utah
counties. The report.pointed Jout critical problems
faced by some small rural Utah counties caused by
an increasing demand for public services by recrea-
tional subdivision owners. One small and sparsely
populated Utah county has had forty-three subdivi-
sions platted since 1962 and over 100 miles of roads
have been dedicated to public use, although the
county cannot afford to accept the dedication.

A number of activities ha)le been* undertaken to
establish principles and practices for land use. “Re-
tention of Open Space Between Gateway Communi-
ties” is the name-of a study conducted by a land-
scape architecture student, M. J. Paulson. Using the
Logan-Smithfield highways as the research area, the
study, jointly funded by both cities and the county,
has been a powerful teol for the Cache County plan.
ning commission. Governments in other areas of the
nation ‘have requested copies of the study report to
use as a guide in coping with their own,open space
problems. Methodologies and censiderations in-
volved iit establishing bicycle pathways, a study
conducted by John Thompson, a graduate student in
business admmlstranon also resulted in a much
sought after report.

o
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Land Use Planmng Workshops .

Following the land use planning colloqulum, a -'
seriesdf land use planning workshops were initiated

throughout Utah. The workshops were designed to
train local community leaders, both governmental
and ¢ivic, in the fundamental considerations n-
volved in wise land use planning. Matching funds
to support the workshops were provided by the State
Department of Commun’lty Affairs. Cooperating in
sp0nsormg the workshops were the Utah State
University Extension Service, the Utah Rural Devel-
apment Committee, and the United States Soil Con-
servation Service. . i
An interdisciplinary task force met for two days
in September 1972, to establish the focus of the
workshops and to develop educational materials. A
workbook was designed as an involvement-stimula-
tor emphasizing two of - the fundamental aspects of
the land use plannmg process: estahlishment of -

commumty goals; and developing natural resources

inventories and criteria for land use. - .

A companion publication, *The -Heber Valley
Story,” related the successful efforts made in Wa-
satch County, Utah, to ifivolve a broad spectrum of
citizens in determining the county’s problems, fu-
ture goals; and policies. »

Seven‘land use planning workshops wére helde—
one in each of Utah’s multi-county planning dis-
tricts. Workshops were also staged for the State
Leglslature, the Bear Lake Bi-State Commlsslﬂn,

and the Utah Environment Council.

Two months prior to a workshop, meetings were-
held with the executive direetor and chairman of

‘each multi-county planning district and the relevant

university extension coordinators. Several weeks
later, the teaching team met with county commis-
sioners and local goverpument leaders. In these meet-
ings, the purpose and scope of the workshops were
discussed, and land use problems in their areas were

‘identified.

‘Other Educational and Public Service

Programs in Land Use Planning

Many educational efforts have been stimulated by
the workshops. A program was developed with the
State Board of Education to teach a unit on land
use planning in a number of the state secondary
schools during the 1973-74 school year. Under the
direction of university f aculty members, science and
social science school curriculuni advisers were

-
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~ trained to develop teaching units in land use. An
estimated 1,000 students were taught some of the
basic ideas in land use plan’pmg during the 1973 74
school year. . - .

At the request of Senator Carl Petterson, cHalr
man of the Natural Resources Sub- -Committee of the -
Utah Siate Legislature, Don Grimsley, attorney and
assistant director of the Environment and Man Pro-
gram, was temporarily assigned to work as adviser
to that Sub-Committee to develop land pse legisla-

~tlon. .

P

Regional Land Use Activities

The Environment and Man Program stimulated a
nurpber of regional activities, primari\ly in land-
use-related areas. The Environmental Studies Divi-
sién of EPA funded a study to examine the useful-
ness of “carrying capacity” as a concept in compre-
-hensive regional planmng .

In October 1973, the Colorado River Basin Envx\
ronmental Management Conference, organized by
Berry Grawford and Dean F. Peterson, examined
management and resource allocation problems in
the Colorado River Basin. Approximately 150 pol-
icy rhakers and educators attended, representing
state and federal agencies, regional federation, U.S.
Congress, state legislatures, environmental research
units, Mexico,* business and indvustry, universities,
and citizen groups. John Busterud, Council on Envj-
ronmental Quality, headed the list of noted authori-
.ties who gave presentations. *

The Environment and Man Program has been
instrumental in stimulating the development of
methodologies tc measure attitudes in regard to land
.use and other environmental problems. A pilot
study was made in southern Utah in 1971 under the
direction ofStan Albrecht and Bruce Bylund of the

Department of Sociology, to determine attitudes of .

the citizens in regard to coal-fired power plant siting
in the area. Subsequently, major program support

A CRITICAL ANALYSIS OF THE
ENV 'ROI\MENT AND MAN PROGRAM
Steermg Committee
uring the initial year, the Steermg Committee
advised on goals and policy by debating phllosophl-
cal issues. The intense conflicts which were gener-
ated gave rise to innovative ideas, one of ‘which was
the ydlues debate. After program :directions were
set¥and several key members (Gardner, Stokes,
Steel, and Lyon) left the Steering Comntittee, little
intense debate occurred. For the final year, ‘the

. Steering Committee acted mainly as-a reviewer of

program administration recommendations. Should

the role of the Steering Committee have been rede- -

fined? S

-
v

Mini- Graxﬁs : B

Mest of the mileage came f rom graduate students.
This is probably because most were motivated to
perform with excellence on a thesis project and be-
cause they were supervised by experienced profés-
sionals. Some projects were parallel with major

A4

‘program thrusts while others bore no relation.

Should only those projects with a relationship have

been funded in order to save money or was the stim-.

ulation in other areas worth it in terms of partici-
pation and graduate student training?

Several plausible reasons might be given for the
lack of mini-grant response to undergraduate stu-

dents: their relative lack of academic tools to per- _

form research; inadequacy of supervision; and the
general lack of incentives for undergraduates to
perform research. Some staff members maintain that
perhaps the internship program and the student ac-
tion program offered a better opportumty for under-

graduate participation.

Regearch Proposal Preparation _

was provided to the Department of Sociology to de-. . Although the preparatlon of proposals was ‘not a

velop a survey methodology to monitor environmen-
tal attitude changes in Utah. Public attitudes on
land use planning were the subject of the initial
stidy conducted in the fall of 1973. Results of this
study were published and provided to the Legisla-

tive Council for dlstnbujiOn to the State Legislators _

just prior to the 1974 legislative session: Copies
were also given to county commissioners and state
officials. This study reportedly had a positive effect
on the decision of the lawmakers to pass the land
.use legislation.

ST Al

36 R

majot program goal, it was a logical extension of
goals. We contributed the most to proposal prepara-
tion under two situations: when someone with an
innovative idea convinced ns of its value; angd when
one of our staff members found time to advance an
idea. Failure of some projects to live uf) to our
expectations was a.disappointment, and a timely
shift of funds to other staff members was difficult to
accomplish since o
ally made to depart

-year commitments were usu-
nts. One ot two of the depart-

‘ments receiving support apparently channeled the
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additional funds to serve its own needs rather than

* b

to support the ob]ecuves of the Environment and.

Man Program.

Colloquia

The colloquia clearly had a ma]or imgact on cre-*
ating over-all campus awareness and provided a new
thrpst to the university. Extensive new contacts and
working relatiogships were created through the col-

- _loquia with persons outside the university. One dis-

appointment was the lack of widespread faculty
participation. We learned as we moved along who

* the real workers and innovators were.

a

Public Service '

_Best results in the area’éf public service came as
a result of the commitment of full-time program

’

' and extension staff. We found it easier to attract

public attention with timely topics such as energy
utilization and land- use)plannmg

Energy Resources Conference
The most valuable part of this conference was the

estaplishment of contacts throughout the region and -

the/university’s opportunity to take regional leader-”
sHip on énvironmental problems related to energy
supply and application. The conferetice impact on
policy formation was negligible because -govern-

ment and industry were not involvéd in the confer-

ence. The lesson learned here is that you must ac-
tively”involve those you desire to-influence. This is
probably the most significant lesson the university
should learn from the Erﬁ%‘em and Man Pro-
grams’ You cannot go it alone with programs of this
magnitude and expeot to make any lmpaci‘r on local,
state, or federsl pohcy .

.
4 P . -

‘Overall Impact on the Umversuy

There is no, question that the Env;ronment and
Man Program has had.a 51gmﬁcant impact on the
university. The. umversrty s imdge, already strong
in natura| resources, agriculture, water resources,
and ecology, has been strengthened by the interdis.
ciplinary approaches that have been brought to bear

on these disciplines. How much and how long the,

impatct will extend is hard to predfct Funding for a

" longer period would undoubtedly provide assurance

of greater assimilation within the whole university
fabric. Even so, the major programs in land use
planning, energy resources decision making, values,
and solid waste n&nagement are actively being con-
tinyed.

WASTE MANAGEMENT
Thé colloquia on Waste Management, Regional

. ‘Energy Resources Development, and Human Values

.and the Environment have had a similar, although
lesser impact on university, state, and regional
levels. T

A major proposal on waste management was pre-
pared in 1972 under the leadership of A. Berry
Crawford and- Dean F. Peterson. Although not
funded, this.pro?sal received a careful and lengthy
review by the National Science Foundation.

More recently, the task force presented a proposal
to the Environmental Protection Agency for a feasi-

. bility study of solid waste management in the rural

six-county ‘area of central Utah. )

An interdisé:iplinary team of university faculty
operating urider a grant from the Environment and
Man Program and additional funds from the Cache
County Commission, developed a Solid Waste &ol-
lectiony and Disposal Program for the .county. The
program has been widely acclaimed and is now be-
ing implemented in the county. A series of work-
shop%en initiated in cooperation; with the
State o h Department of Health to stimulate
similar programs in other rural Utah counties.”

LY

* REGIONAL ENERGY RESOURCES
\\ DEVELOPMENT

Energy ‘resources development is.a regionwide
problem, mostly because it rests upon a federal land
use policy and a water allocatlon system that tran-
scends parochial boundaries. Nonetheless, energy
policy is fragmented and often proceeds ineffec-
tively because of poor coordination among states,
counties,’ private businesses, and fe\deral govern-

. ment agencies.
s

Better coordination may be the key to better en-K

ergy policies. It as felt that the program could
perform this important function. The Environment
and Man Program, therefore, worked with nine In.

_ termountain universities to hold a conference on

principles of energy resources development. A f

low-up conference was immediately held, dealmg
with “Utah Problems of Energy Resources Devélop-
ment.” Shortly thereafter an afternoon session of the
Intermountairi Section of the Geological Society in
Laramie, Wyoming featured problems of gtrip min-
ing to obtain energy resources in that state, The
program jointly sponsored a conference with the
- Colorado School of Mines in December 1972, ana-




lyzing the energy resource problems of that state. A

in the USU Spectrum (Activity Ceme;-).Ihia dehate -

conferememna is wet to be scheduled, but
plans are underway for a program dealmg with
Arizona’s energy resources. Over 300 copies each
of the proceedings of the principal energy confer-
ence and of the follow-up Utah conference were
prepared and distributed to industry leaders and
government officials.

An Energy Task Force,

As a result of the energy conference, an energy
task force was set up and is currently seeking to
de\e]op research proposals and programs dealing
with the energy policy problems. The work of the
task force, directed by, Edward H. Allen, Assistant
Professor of PRolitjcal Science, has concentrated
upon two activities. * .

First, in the program area the task force is organg

izing energy crisis management workshops that will
be presented to, local officials. The task force has
recently finished a first draft of a handi®ok to be
used in these workshops. Tha handbook of some ver-
blO’l of it inay be distributed nationwide if current

discussions with the Defense Civil Preparedness

Agency come to fruition. -

Second, in ‘the #rea of research the task force has
been involved in developing reglonwxde interest in
energy policy coordination. The task force is aiding
the organ"fﬁnon of a regional research group under
the aus}‘)'_xceg of the Institute of Ecology.

HUMKN VALBUES AND ENVIRONMENT

Values are basic to all social initeractions includ-
ing activities that have immediate as well a indirect
effects on the natural environment. The Values Task
Force was established under the leadership of Jim
Mulder of the Political Science Department to probe
the types of i issues and connections that relate values
to natural environment. The overall objective of the
task force was to investigate mechanisms and proc-

esses that could incregse awareness in people con-
cerning the meaning of their values and their éffects
on hehavior as related to environmental issues. In
additions ideas were explored that could lead to the
development of facusing resedrch on specifig aspects
of the relationship between values and environment.

¥

USU Values Parade

It was decided that the values program would he

launched with a debate among well-known person- -

alities, focusing on the conflicting values inherent in
energy development and utilization and to be held
) ]

attracted approximately 2,500 people, one of the
largest student-faculty ‘audiences for this type of
activity in the history of the university. The debaters
explored the problem of human values and energy
utilization from four different points of view. Intro-
ducing the debate was former Vice President for
Research, D. W. Thorne. The moderator of the panel

~ was John Baden of the Political Science Depart.

ment. The debaters were: Milton Weilenmann, Direc-
tor of Development Servxcésﬁfor the State of Utah;
Gary Snyder, an ecologxca} poet and environmental
activist; James Kilpatrick, a noted conservative syn-
dicated columnist; and Dick Gregory, a :»%H&nown
satirist, comedian, and spokesman for human rights.

James Kilpatrick was so impressed with the inter-
action and points of view expressed as well as the
student response and general university environ-
mental awareness, that he featured the proceedings
of the energy-values debate in his nationally syndi-
cated column. . . .
. @
Follow-up Activities ~

As part of a follow-up strategy, a number of mini-
debates were conducted in each college of the uni-
versity. These <dealt with issues of specific interest
to the colleges'and featured public interest repre-

sentatives, business representatives, other citizens-

from the comgnunity, and staff members. Among the
topics corsidered were problems of economic devel.
opment, wilderness areas, the role of engineers in
environment-related projects, and envxronmental
education.

Tt was felt that students attending the debates i in-,
creased the level of their understanding of environ-
mental issues, but that they did not gain an aware-
ness of the relationship between values and environ-
mental problems. Thus an ambitious program was

., undertaken to involve education, government, busi-

ness, and religious leaders throughout the state in
the examination of value problems. With the sup-
port of the governor, a workshop on family values
was organized that was attended by leaders from
various organizations and government depa pents,
Two more workshops are planned —one l?:atlmg
with educational values and another with environ-

mental values. The objective of the workshops is to °

build support for programs that will increase public
awareness of the significance of values to behavior®
relating to the family, education, and the natural
environment, Implementmg activities are now tn-
derway. . ‘ L4
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ing several disciplines worked on a proposal to es- develop the program. The project will enhanee the T
tablish an innovative educational program dealing teaching of human values inseveral academic areas R
with values and the total environment. The proposal, at Utah State University and has stimulated the in- . . \
entitled “An Integrated Values and Human and Nat-,. volvement of disciplines that have heretofore shown

ural Environment Course Program,” wis submitted relatively little concern for environment-related

7~ tothe National Endowment for the Humanities: the problems. .
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** The Division of Environmental Studies has provided m gpprtuni}ies for graduate student participqtion, including ecosys;ems
analysis. Below: The Division is administered with the College of Agricultural and Environniental Scidnces.
. Dean McCalla (right) assists Drs. Myrup and Matthews in program development.
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: 6 " THE ROLE OF THE DIVISION  +

As an intercollege un?the Dmsxon of Environ-
THE DIVISION OF mental Studies is mvolved in undergraduate and
graduaté instruction,, research and public seice.

ENVIRONMENTAL The environment and its interaction with socie¥y is
the broadsubject matter area oentral to the interests

P STUDIES artd cpncergs of the core faculty and. associates of

~ the division. We view environniental problems Ynd

their, solution as part of the total spectrum of the

) _ at the needs of society. Consequently, we feel that our pri-

' : mary goal is to assist in the reconciliation of the en-

UNIVERSITY vironmental, -economic, socxal and moral impera-

tives which fage human society today.

OF C ALI E O NI A The roles of the Division of Entvironmental Studies
in the University of California includé€ participation

in a learning process that combines rigorous analysis -
_ﬂ ‘ D A" l S of environmental problems, using the best available -

intellectual tools, with a broad perspective that .
Dean Robert A. Matfhews recogpizes the complexities, subtleties, and conflicts
Assoctate Dean of Environmental Studie§ which are inherent in such problems. We intend that
] . ang the results of the teaching and research' activitjes
E - Dr. Leonard O. Myrup associated with’the Division of Env1ronmenta1
Studies be. lmmedlately useful i m the decision- mak
ing processes in society. Theyef. ore, we are serlous],y
committed to the concept of “information dellvery :
"to the extramural commumty as an essential part of, .
tBe duties of the division faculty. We feel that this 2
%is necessary if society 1s te reach wise_ decisions
about its environmental resources. o

Chairman, Div'i,si'on‘of Environmental Studies

9]

.
- ¢ , . -

" The académic commilnity as"a whole at the Uni--
versity of California, Davis, possesses all the intel-" .
lectual and physical resources to mount major eff orts
. to ‘solve many env1ronmen;a1 problems. No one de-
partment however, possesses expertlse in all essen-

. tial aspects of a given problem. We intend that the™
Division of Environmental Studies shall act as 2

departmental coopération in working on ma]or prob-
' . \ . lems. Consequently; one of the goals. of environ-
oy L * mental studies is to brogden the existing scholgrly
a e o -discipfines and professions and éncourage an inter:
. T dlsc1p{11nary perSpectlve in teaching and research -
C s ‘ , .7+ rather than to: create a-new dissipline. Thus, ‘par-
AT oo . tlcipatmg faculty need to be able to a’lzculate a dual ’
. . T L system of allegiafices, which inclides strorig ties to "
v o -an area. of disciplinary or professmna‘f'strength and "

VR o - ,( provxdédbyen‘vxronmentalthudles. . o

‘a

A
_catalyst to facilitate mterdlsclplmary and mter- e

oo .-." . also a-career commitment to the broad perspectwé ...

”—
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The Focus

The eny ironmental programs at Davis have de-
veloped from a basic strength in the biological
scientes. The popular discovery in 1970 of the Wer rd
ecology was paralleled on the Davis campus by a
desire of students, facult), and adm isttators to
broaden the science of ecology to mclu&e questions
of public policy, geoph) sics, environmental manage-
ment, and recreational behayior, as we}l as tradi-
tiona) bioiogica} topics. The problem of focusing and
developing existing campus programs was seen to
be as much institutional as intellectual. The relevant
organizational models seemed to be, on the one hand,
the discipline-oriented instruction -and -research de-
partments in the natural sciences, and on the other,
the traditional applications-oriented research depart-
ments of the Agricultural Experiment Station. “The
institutional problem was seen as one of deyelop)hg
an administrative framework that encouraged an
interdisciplinary point of view, both in teaching and

‘research, arigl which allowed for ea$y access to fac-

ulty and students on a campuswide basfs. It was
clear that strong support fram both the faculty and
admlmstratlon whs necessary.

(Lo
LIS

IS

Informatlon Dehvery ) ]

From the beginning, the function of ““inf prmatkm
dellvery was thought of as central to-a strong envi-
Tonmental program. Clearly umversxty\e‘ccellence
in t€aghing and research are an“essential but only
partial response to the problems of the environment.
Therefore, an “environmental extension”’ ¢ component
was a prominent part of' early thinking at Davis. The
existing models were the Agricultural Extension
Service, historically serving the agricultural indus-
try, and University Extensxon, which typically or-
ganized evening classes for general audiences. We '
felrat that fime, and stlll do, that a new conception
of public service was needed which encouraged fac-

- problemsrll-‘he-dawswn-;s-aéudgeted-mtercoliegewm~

4

instruction and research unit which houses faculty,
adminigters resemch space;*aid offers undergrad- .
uate instruction Jn egvironmental studies. The divi-
sion is administered by an Associate Dean of Enyi-
ronmental Studies from the office .of the Dean of
‘\grlculturaI and Em‘lron.mental Sciences. Neither a
department nor a collége, but an autononions campus-
wide unit reporting directly to its own dean, the DES
cuts across the boundaries of the six colleges and
scores of departments at Davis. The arrangement
facilitates drawing on the total expertise of the uni-
versity, .

-

Core Faculty -
The core faculty of DES have appomtments which
are either completely in the division or are shared”
with a department. In addition to the core faculty, .«
which @mounts to approximately 13 appointments,
the division.collaborates with a larger group of fac-
ulty in teaching and research programs. Environ-
mental studies courses taught by faculty Gutside of
the division are arranged either by payment (in
terms of academic salary) to the department in ques-
tion, or by supplying faculty to teach courses in re-
turs, or by “philanthropy” on the part of depart—

“ments in allowing faculty to teach outside of their

academic damain. The majority of the youthful ‘core
faculty are gssistant professors. The dlsc1plmary
backgrounds of the.¢ote faéulty are now evenly di- X

. vided among the biological, physical, and social.

»
.

sciences. .
The Division of Environmenta] Studies has ‘re-

cently occupled a new building (actually a new wing -

of an’existing building) . The -ne% space, which was ~ *-

specially dgsigned to house an mterdlsmplmary fac-

ulty and to f acrhtate cooperative research and tea

ing, amounts to over 20,000 @quare feet. The f acrg‘r

will also house the adnfinistrative offices of the Grad-

uate Group in Ecology and the Institute of Ecology.

ulty to interact. with governmental and commumty ~Advisers. - <

decnslon-makmg atall levels. O\
- Thus, in 1970 there was a happy coincidence be-
tween the emerging academic programs at DaVis anid,
élsewhere, and the aims and objectives of The Rocke-*
feller Foundatlon . e

. .

«
h

‘THE STRUCTURE OF ‘THE DIVISION ¢

The formation of the Divisir;n of Er;’virorimental
Studies (DES) was the most visible response at Davis
to the rise ‘of natronal qoncem for erernmenta]

Two faculty groups advise the DES The Environ-
menlal Progtam - Codrdinating Committee was
charged by the.Dean of -Agricultiral and Environ-
mental “Sciences, in 1972; with planning the, overall
dlrecuon ‘of the, le,achmg, research,cgnd publlc serv-
“jee comihitments of the ca*mpus on’ envxronmental:
questrons The' Gouncil for ‘Advanced Study, of the '
Environment functions mare ‘as a “thmk tank™ in -
environmental educatron aud research. 't 1dent1ﬁe<
ehmonmental prob]ems in their broa est contexts
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from varfous disciplinary b
* . can bestbe broughtto bear on them. _grounds learn the points of ¥iew, inte}lg’ct‘ual tools,,
' oo . - Sl e and 'major results of theix"‘tf‘oll‘eagu%’ disciplines.
- THE UNDERGRADUATE TEACHING: We anticipatéj‘that‘teém-tal,l’ghf courses will remaina’ ’
e, H‘{OGRAM L . central part of the program of the Division of Ens
The" twenty-four courses offered by the Division —vironmental Studies in the future. . .
of Environmentdl -Studies” are designed to meet . . : L ,
. campuswide needs in’specific academic areas. The RF Intern Program .

"L expanding the offerings in ‘Ecology and Planning, - can apply fgir interest and concern with the environ-

.

s

* be complete in itself. In mast cases the caurses form intern progranis, designed to all(.gw the student to
natura] groupings or sequehces which can serve as

' to separate the undergraduate curriculum into four vironmental studies and are generdlly upper division -

"+ ‘environmental studies. This was a deliberate deci- organizations. The program has placed interns in

environmental studies curriculum ‘compliments and
extends other campus programs and is not meant to

minof areas in many major programs.
For the purposes of this document it is convenient

broad subject matter»fx'ea§. These are Ecology, Envi-
ronmental Policy Analysis, Environmental Science,
and Planning. We are presently in the process of

in each case with the objective of focusing the campus
undérgraduate pro:gram by setting up a' coordinated
group of courses which can ‘serve as a minor in
‘ various major programs. ,
" The division does not offer & formal major in

sion made after careful consideration of the prgs

and cons of such a program. As an end result, the

factors which prevailed were: the feeling that suffi-
cient opportunities for “environmental generalist”
inajors already existed at Davis and elsewhere; that’
an open, campuswide structure would be difficult to
maintain if the division offered a series.of focused
majors perhaps leading to competition vith existing
programs; andxt})at pressures on young faculty to de-

velop research programs, participate in information _

delivery activities, and maintajn disciplinary con-
neetionsdid not allow the time for the intense absorb-
ing demands of building up a major. At the present

_ time we are satisfied with thig-decision although sev- .

 Téam ’I;eacln'ng

eral faculty are gaining experience in directing indi-
vidual majors in specific sybject matter areas and
it is conceivable that these progra
malized in the future. '
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- An impE):ftant feature of the undergradfiate pro-

gram has been the team-tanght courses. Yhe majority
of environmental sfttdies courses ars taught by more’

than one instructor:"We Rave found this to be a:n,.

1

appropriate means of preveqtifig the interdiscipli: *.

nary material required by eh‘v‘\\Ironmental pighlems.
It addition, it has been an important ghechanism by
. “ ] 23 N 1.:
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ms couid}gg‘ for-_ nonacademic world; an opportunity 't
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YThe Rgcl\é'fellér Intein Program, a\dministqfed by
the Division of Environmental Studies, is as most
apply his or her skills.and backgrc;und k'nowléd;ge
in meaningful decision-making processes.-Interns in
this program are already committedto the field of en:

undergraduates with some area of expertise. They
dre not so much interested in trying to make a choice
of career, but rather in exploring where and how they _

ment and in hawing practical experience in their
chosen career. In order to give them this experience,
they are placed in positions which expose them to
high level decision and ‘policy making in private,
governmental, and quasi-governmental agencies and’

state legislative committees, agencies, and depart- )
ments conerned with envlgonmental issues, local .
planning commissions and $pecial interest commit- ~
tees, private consulting agendles and conservation or
environmental-minded public inferest, groups.

The students aré‘reql‘lir‘éc‘l to work 20 hours a
week. In-order to receive academic crédit they are- .
required to file a mid-term and final report and to
attend regularly scheduled se\r‘ninars. The purpose
“df the seminar sessions is.to dis&qgs any .problems
that crop up in their inté:mships and morg, speci'f‘i{-.
cally any informgation or feedback ‘on_current envi:
ronmental issues. Thede sessions are of great value:
in assessing the value of the internship program.
The value of the program as the.interns evaluat"ec'li
falls into three areas: concrete contact with the,

; : evaluate
theniselves and their professiona]” goaﬁs‘;'and a
bjtgnce to put mea'pingflilj impact info the réal de-

-

it

cision-making process. N

‘GRADUATE PROGRAMS AND RESEARCH
Most mem}gefs of ,ﬁfe_ core, féculty, by virtue of
splifjppointrﬁ}e\nts or-other formal assdciations with .
disciplinary departments, have more than one option
for the training of gradiate students. All DES fac-
ulty, héwever; '_ajfc;\ members of the Graduate Group

£ '
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in Ecology which offers an M.S. and Ph.D. in Ecol-

dation and _gther cllent groups (4) Several jomt '

ogy. The program of the graduate group is broadly
conceived so that students with backgrounds in the
physical and social sciences can be accommodated,
although the basic strength of the group remains jn
the biological sciences.

Research programs supported by intramural and
extramural funds (primarily the latter) include
projects in the areas of aquatic ecology, environ-
mental management, land-use planning, biophysical
interactions in ecosystems, public policy analysis,
and social behavior of animals. The individual proj-
ects are administered by the Institute of Ecology, a
campusmde orgamzed research unit which handles
grant accounting gnd coordinates the use of research
space in a 10,000 squdre foot l'aboratory on campus,
and in off-campus laboratories at Castle Lake, Cali-
fornia and at Lake Tahoe, California-Nevada. The
largest single research project in which DES person-

nel participate is the Tahoe research program di- ’

rected by Professor C. R. Goldman and supported
by NSF-RANN. The Tahoe program includes basic

work in aquatic and terrestrial eclogy, study of,

political, administrative, and regulation processes in
the Lake Tahioe Basin, and scholarly work on the
historical basis for the present social clintate at Lake®
Tahoe. The Rockefeller grant has had great bene-
ficial impact on most of these programs through sup-
port of graduate students. The existence of Rocke-
feller Research Assisfantships has allowed faculty
throughout the campus to strengthen and expand
new research programs. Faculty involved in research
related to environmental quality have.also been sup-
ported with individual grants from Rockefeller
Foundation funds. “

INFORMATION DELIVERY

Explieit commitment to thnyprocgsses by which the
results of university teachifig and research are de-

livered to the community at large have been part of

the DES concept from the beginning. Support from
The Rockefeller Foundftion has been particularly
important in this area. As is appropriate to the multi-
faceted nature of the audience, many approaches
-have been used. (1) Student/faculty workshops
(with academic credit) have been directed at specific
community, problems with, in many cases, participa-

tion of members of the community. (2) Faculty have
conducted applied research projects in collaboration
with state and county level governmental groups.

(3) A sticcessful student intern program has-been set

up with matching f unds from The Rockefeller Foun-
- c

”
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programs’flave been carried out with the Cooperative
Extension Service (twb mentbers of Cooperative Ex-

tension are now housed with DES) congerning such?
fopics as the benefits and costs of r‘ommumty growth.

(5) Short courses and conferences have been set up
for specific Agency personnel (such as the Bureau,
of Land Management) and for general audiénces in
cooperation with Univeysity Extension. (6) A co-
operativeenvirdhmental education program hasbeen
initiated at Lake Tahoe with the participation of
nine colleges, universities, and public agencies. The
Rochefeller grant has f IZ/nded a program coordinator
who is now mergmg into Universit} Extension with
a portion of an cxperlmental faculty/extension po-

sition. Prospects appear good that this position will
merge with the Cooperative Extension Service. °

Y

Workshops

Workshop‘f the DES are an important part of
the information delivery programs. These are both
on-campus formal courses and off-campus com-
mynity-oriented courses and agtivities. Under fund-
ing of the Rockefeller grant, these workshops have
played an important and significant role in the over-
all plan for'the division. The workshop concept pro-
vides an-excellent opportunity for a multidiscipli-
nary approach to environmental issues. Within the
Division of Environmental Studies, the workshops
are divided into two general categories: on-campus
formal courses and off-campus workshops. The .op-
campus formal workshop courses in environmental
studies give the advanced undergraduate and gradu-
ate students and faculty the opportunity of concen-
tratmg and focusmg on areasof environmental issues
‘and application of methods for resolving these is-
sues using multidisciplinary approaches. The teach-
ing and research programs of the division and other
departments on campus are strongly benefited by
such workshops. .

The off-campus workshops are designed for gen-
eral audience part1c1pat10n in community-oriented
environmental issues and for specific professional
part1c1patlon in community or regional issues. The
workshops were organized and presented under the
auspices of the Division of Environmental Studies
and in direct cooperation with University Extension
and the Agricultural Extension of the Umversxty of
California. Both the DES and the extension com-
ponents have stressed the interdeparimental and -
mtercampus cooperahon and participation in these
workshops. Within extension workshop programs,

" —
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appmpria'te faculty from other campuses and uni-
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versities as well as professionals from other nstitu- Teaching Policy .

tions, public agencies, and the private séctor have
been involved.’ - )

The very diverse nature of these wor hops has
resulted in focusing on problem-sol¥ing dpproaches
to environmental issues and providing th division
with an opportunity to develop a multidfscipkinary
approdch and interaction between involved stydents,
faculty, and the community. OpportunitieS/zr both
applied and basic research have developed and the
teaching program of the DES has been a direct bene-
ficiary of such activities. The community has also
directly benefited by these outreach programs. The
information delivery system aspect of thjs program
has a very important dimension in bringing a variety
of faculty and student-oriented research data to the
commiunity with direct application to environmental
problems or igsues faced by this community.

The on-campus courses in environmental studies
will provide opportunities for advanced undergrad-
uate students, graduate students, and faculty to com-
prehensively investigate specific areas of research
for the resolution of environmental issues or prob-
lems. These programs have the added dimension of

, @ multidisciplinary approach. The off-campus work-

»

shops are geared for general audience participation
in a community or allow a faculty member to par-
ticipate in a community-oriented program. This pro-
gram allows for the additional input of the con-
cerned community citizens. e

The workshops are a major part of the outreach

program of the Division of Environmental Studies

and provide excellent opportunities for the genera-
tion and disseminationof applied and basic research.
They also provide an opportunity for on-campus
teaching techniques and methods to be presented to
a larger or communitywide audience. These methods
can be applied to help solve community-oriented en-
virommental problems. In conjunetion with a .wéll
developed information delivery system, the work-
shops provide an excellent way to present faculty re-
search findings that relate to specific community
identified environmental issues or problems. .

PRESENT POLICY-AND -
FUTURE DIRECTIONS

To look at the future extension of the present
operational policy of the DES is to assess the long-
term impact of the Rockefeller Foundation support

7

Faculty of the division participate in undergradu-
ate and gradusle teaching programs. At the under-
graduate”level, the primary objective is to ‘support

aifd complement existing.major progragms. We feel -

that society will need more well trained problem-

solvets and managers who possess specific analytic

skills and a broad perspegtive. Our conclusion is that
it is better to broaden a c‘;j

major with a set of enyirénmental studies courses
than to create a new-gex;eralist m"or’. However, this
posture dogs not preclude the formation of rigorous
major proéﬁams in sgé' ffic and important areas
which are determined to l‘ﬁ’e lacking on the campus.
At the present }imesf acﬂi‘y are encouraged to gain

. ey b . . LI
meiperlence with jex_vir\onmental studies majors

through the mechanistn of individual majors. _
The undergradu}aﬁ? currigtlum may be conven-
iently described unl’igr three major categories.

Ecology.and Env_igon}nenta-l Science

Currently, qu% offerings in this area include
courses on the p;j&ci.ples of ecology, environmental
science, oceanography, limnology, and energy and
. management-related material. The primary objec-
tive is to develop an ecology sequence, useful for a
wide variety of majofs, which relates closely to the
appropriate environmental sciences and emphasizes
management applications. . .

©
a

Huiman Ecology
Under this category we include our courses that

r

deal with interaction between human culture and the -

erivironment. The perspectiye is primarily from the
social sciences. The current offéring includes cougges
on the environmental determinants of social proc-
esses, cultural ecoloﬁgy, environmental health,
demography, and environmental perception. In this

- area, we aim to, develop a cutrriculum that draws

¢

upon the social and natural sciences, as well as the
humanities, to presenta broad view of the phenomena
of human culture. - .

Policy Analysjs and Planning .
Courses in this area concern the decision-making
and policysformation processes as they relate to
environmental issues. We ar particularly commit-
ted to aevelpping a sequenc;f courses in resource
and regional planning. Our objective is to develop

on university policy. There are several main com- 4 curriculum in this area that examines public policy

ponents of this assesstfnt.

b
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» dnd planning with full eonsideration given fo the
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constraints of ecology, economi(‘,s, resoutce avail:
ability, and socigl gmenity and equity.

We are particularly concerned that environmental
problems are not presented as the exclusive prerogg-
tive of science and technology. It is important that
the emphasis on values and the historical perspec-
tive provided by thé humanities be included in the
environmental studies curriculum. Therefore, we
intend to work to develop courses in the humanities

, which relateo environmental concerns.

(%
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The Need for Innovations in Teaching

The Dmslop of Environmental Studies has a sub-
stantial commltment___tu developing innovative
methods of teaching..We intend to systematically
investigate altérnatives to the standard lecture sys-
tem. These include workshops, problem- oriented
courses, intern programs, use.of gaming and simula-
tion techniques in the (lassroom and other computer-
" based technologles, and televised courses.

" At the graduate level, faculty of the division par-
ticipatein training students in the Graduate Group in
Ecology and several disciplinary br professional
graduate programs.'Inasmuch as the programs of
the Graduate Group in Ecology a¥e of particular
importance to the DES, all faculty of the division are
expected to participate in the teaching, advising, and
administrativé activities of the group. We plan to
play a major role in developing graduate curricula ‘
for the programs of the Graduate Group in Ecology.

In addition to the Graduate Group in Ecology, we
“alsosee a special relationship with the new graduate
program in admmlstranon on this campus. It $eems .
appropriate to us that faculty of the division who
are interested in public policy aspects of the environ-
ment should participate in & graduate program in
administration. Therefore, we are ready to play.a
role in the development of aspects of this program
that relate to environmental problems.

It is the division’s policy that a standard teéching
Toad for full-time'f aou‘ity is three regularly gched. .
uled classes. We recognize that team teaching is a
highly effectivefmeans of presenting mterdlsc:ph
nary material and that faculty who share’a glven
course carry a larger load than thé half course taught
by each of two instructors. Fherefore, our policy is

.of Ecosystems

i
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The DES is strongly committed to excellence in

Ll

teaching~Consequently, we feel that balanced, equi
table, and dependable evalyation of teacbmg per-
formance is essential, Teaﬁnng evaluanon in the
division will be carried out'by. two means: student
evaluation to be done by means of a flexible system
that is geared to the speciﬁc format of the class in
question (lecture, lab, seminar, workshop, etc.); a
faculty review system which will consist of teaching
evaluations written by faculty of their team partners.

RESEARCH POLICY. .

The research programs of the division wilk be di-
rected at significant problems of the environment of
man. In any particular case these may be basic or
applied, or may inyolve implementation of scbolarly
results in the public domain. We shall stress co-

operative interdisciplinary research because most

environmental problems require this approach. Our
general strategy will be the scientific method as de-

fined by P. W. Bridgeman, * Domg one’s damnedest

with one’s mind, no holds barred.”

We are committed to the principle that the results

of university research should become part of the

' scholarly literature. In the highest and most honor-

able sense, research publications are the lifeblood
of the community of scholars of which we area part.
Yet, publication does not necessarily mean a contri-
bution to a disciplinary literature. We intend to play
a role in the deVelopment of a new kind of interdis-
ciplinary" scholarly literature that includes a strong
emphasis on applicationand implementation aspects.
The research activities of DES will be concen-
trated. in three areas relate e. teaching pro:
grams previously de',sgribed. .

Structure, Dynamicés, and Management

-,

Research in'this aréa is directed toward the dis-
covery and_ clarification of basic ecological prin-
ciples and their application in environmental man-
agement. Components of this program include basic
processes (material and energy flow, community
structure, population dynamics, and evolutionary

Prpcesses), aquatic systems, animal®behavior and
‘communication, transport phenomena in the bio-

course shared equally between two instiuctors -sphere, interactions between physicdl and biological

that

sha#be cunted, for the purpose’ of teachmg foad™’
calculations, a¥ three-quarters of a course Teach
instructor. Teaching load credit for cotrsel eqpally
shared by more than two instructorsshallbe Qned
according to the same proportion. ’

%

processes, and management strategies and policy
implieations. The primary objective js to encourage
the development of ecology, into a true predictive
science that cari provide guidance for understanding
and management of the environment of man.
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We anticipate that the Division of Environmental

Human Ecosystem Analysis

This research program isdirected toward the atudy
of Human culture relative to ecological prucesses.
Components include the interaction between the en-
vironment and cultural evolution, environmental
perception, and the general area of the quality of
man’s environment. Like the associated teaching
program previously discussed, this research pro-
gram focuses on human culture with a perspective
broader than that provided.by the social, bxologlcal
. orphysmal sciences.

-

Resource Planning and Policy Analysis
Problems studied in this program include land-
-use planning, resource and environmental quallty
management, and political, social, and economic
aspects of environmental policy. This research is
primatily devoted to the study of the best means of
developing and implementing effective public policy
relative to resource allocation, land-use, and the
management of environmental quality.
Research Goals : : .

At present, the first and third programs receive
the greatest emphasis in the division and“we antici-
.pate that this will remain the case in the future. How-
i ever, we feel that in the lonk tun, human ecology
should be an lmportant program and we plan 1o
develop this ‘area as rapidly as resources and co-

_operation with other campus units allow.
. The research space associated with the research
laboratories (Physical Planning, Computing, Hu-
‘man, Ecology, Physics and Engineering, Electronics,
Experimental Ecosystems, Chemistry and Aquatic

"

Ecology) are our greatest’ physical assets. Their-

proper administration is & matter of considerable
importance, to the division and the campus. Inas-
[much as the division has only recently occupied this
space, it is not appropriate ‘to set down detailed
ground rules at this time. However, some general
prmcxplcﬁan be stated at this time: the research
space should be primarily used for interdisciplinary
research; ‘every effort should be made to involve

faculty’ from the disciplinary departments to par-’

ticipate with DES faculty in the use of the research

space; policy for the use of each laboratory will be’

set by the chairman in consultation with a user group
and space assignments in the research laboratories
will be made annually on the basis of the merit of
specxﬁc projects and overall program prlorltleS

LS
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Studies will conginue to cooperate closely with the
Institute of Ecology. The institute’s programs should

" be one of the chief means by which. campuswxde
integration of the environmental research effort ve-

-

* include pppulatlon dynamlcs, behavioral biology, |

curs. The development of such facilities as a Limnol-
ogy Laboratory at Lake Tahoe, for instance, would
increase the campuswide research effort at Lake
Tahoe. X l ’
We plan on a gradually accelerating level of re-
search support during the next five years. This will
be necessary to develop the potential of the DES
research space, to support the needs of developing
research programs and to provide for new faculty.

<
-

Focus on Ecology ...

" We feel that ecology is the most important subject
matter area to the research programs of the Division
of Environmental Studties, Inasmuch’as ecology pro-
vides the overall cohesion for almost all our research
programs the indicated level of effort is not great.
It is our )udgment that campuswide, more strength
is particularly needed in séveral branches of ecol-
ogy. Therefore, we-identify. this arén as requiring
additional staffing'in the near future. In particular,
we feel that theoretical ecology should receive great-

phasis on this campus. It is apparent that the
sc' e of ecology is going through a period of gi:eat
activity relative to its theoretical superstructyre. It
is not clear, however, whether any number of
theoretlcal,approaches have the force of general
principles. In our opinion, ecology is at the point
where the hard work of reconciling the best avail-
able body of theory with field observation is {*needefl
for scientific progress. Appropriate speciality area’s

ecological thermodynamics, and physiological &col-
ogy. We feel that the campus should have the objec-
tive of developing a ctitical mass in this area in the
next five years. The appropriate gooperating campus
unit seems to us to be the Division of Biological
Sciences inasmuch as DES is associated with most of

. the appropriate disciplinary departments, Probably

the majority of these appointments should be in DES,
although we would propose to let the nature of the
expertise. of outstanding candidates and campus
programmatlc needs determine the detalls of any

: partlcular appointment.

... And Geophysics

Geophysics is also a high priority area in our

estlmailon It is apparent that transport and dlffu-
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sion phenomena in geophysical fluids (atmosphere,
oceans, lakes, and rivers) are of overwhelming im-
portance to many, if not most, ecosystems. Yet the
research devoted to the interaction' between geo-
physical fluids and ecosystemsis extremely sparse.
For instance, lakewide circulation patterns are criti-
cally important~in determining exchange with the
biologically active nearshore areas and upwelling,
yet very little is known even at intensively studied
lakes like Tahoe. In surveying, the expertise avail-
able on campus'in geology, atmospheric science and
‘eivil engineering, we feel that the technical spe-
ciality most lacking is numerical hydrodynamics.
This is a highly developed field in meteorology and
oceanography and itsabsence at Davis is ananomaly.
Sophisticated “wind-driven lake circulation models-
.have been developed and could be applied at Tahoe
and elsewhere. We feel that the mating of this power-

ful technique and ecology would be an important

step’ forward for the campus. We would see this
individual as being primarily an oceanographer or

_ physical limnologist but the equations and associated

numerical methods are also close to those used in
meteorology. Therefore, we would see this as.a po-
sition to be shared either with-geology or the atmos-
pheric scienq?‘group, with the majority .of the ap-

pointment in DES. Y v

v \ &
. INFORMATION DELIVERY pbucy

We regard information delivery and interaction
with the publie policy formulation and decision-
making processes in society as part of the legitimate
duties of the DES faculty. Sgch activities should bé

‘régarded as professional and academic functions,

strongly related to giniversity research and teaching.
All information delivery activities should be con-
sistent with the division’s academic plan and should

actto furtb(éracademicprograms. , !
Eﬁéension ' y '
xtension personnel are full and, valued mem-

bers of the Division of Environmental Studies. As

such they are expected to participate in the division’s¥

activities and share the burden of administrafive
duties. Extension personnel will take the lead in or-
ganizing and facilitating extension activities, which
should reflect the division’s academic programs.
Faculty members #re expected to contribute their
expertise to exfension programs at £level consistent

¢ 8
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with the overall academic goals.of the DES. Par-
ticipation in extension programs will be a considera-
tion in the advancement of faculty.

Conversely, participation in the academic affairs
of the division will be a consideration in the review
of extension personnel. -

As the teaching process_is one of the primary
functions of the university, andgone which is the-
exclusive responsibility of the academic faculty,
some care is necessary in setfing up extensipn teach-
ing programs. The intent is not to disceurage such
activities but to ensure proper academic review.
Toward this end, all extension teaching programs
will always be planried and supervised by a faculty
member or by an individua} with fully equivalent

qualifications.
»

’

JFACULTY POLICY

In the future, most appointments will be made in
close cooperation with an appropriate disciplinary
or professional department. A variety of arrange-
ments can be successful. Our experience to date indi-
cates, that as a general rule, a 75/25 percent split,
in-a professional department or DES works best in
that it is clear to all concerned where the primary
allegianée lies. This policy is designed to accomplish
the overall academic goals of the division and to pro-
" tect and encourage the careers of the younger mem-

bers. Whenever possible, all faculty should work at
developing strong associations with departments or
faculty groups outside the divisjon. -

At the present time our immediate priorities for
future growth lie with the areas of th oretical ecol-
ogy, resource geology and geophysics. On the longer
time scale, we anticipate that additional faculty will
be needed on this campus in the areas of planning
and human ecology,.}is these deyeloping programs
mature. . - :

The question of contintince of the DES programs
can best be discusséd by considering the university
administration’s concern for these programs: in
times of steady state budget conditiong, the univer- )

Ysity has invested resources in the form of FTE,
teaching and research facilities and administrative
supportfor the programs of DES. Such commitments
+will continue upon cessation of the Rockefeller grant.
In addition the faculty of DES have developed ex-
tramural funding for general research projects.and’
prospects for' continuation of such siipport are good.

1‘139\— ’ o >, i
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——— _ : The following recommendations Jistill the experi- g
.. ence of the staff, consultants, and grant recipients of '
the Rockefeller Foundation in environmentally-

FIF I EEN oriented te;iching and research. Many of these sug- )

gestions are relatively prosaic. They summarize

RECOMMND ATIONS what one would expect would be necessary to start .

any ney programn at an established university. But

the special characteristics and needs of multidisci-

FOR DEVELOPING plinary, problem-oriented study of the environment

. : are apparent in some of the following discussion. - =~ ‘
ENVIRONMENTAL Another introductory observation conterns the ,

fact that the recommendatiorls constitute an ideal. .

EDUCATION AND Particularly in view of the rec?nt a.nd almost on.mi. ' ) *

present budgetary shortages in higher education,
' “few universities could move positively in all of the °
RESEARCH AT following directions evensif they,so desired. Realism &
dictates regarding the recominendations together as '
AME RICAN a model to be used as far as possible. Independence*’
is also called for in the way these broad principles

UNIVERSITIES fin-e.i.nt.erpreted‘ and‘ im.plementfad at a partiq;lf“_ .

institution. Pragmatism is essential. The recommen-
Dr. Roderick Nash - dations should be tooled to fit in a specific academic

Professor of Historyand EnvzronmentalStudzes situation. Yet, the policies and practices detailed -
Chai Envi tal Studies Prozra :below are those best calculated to advance the study )
tarman. Snuironmentat SUAes Frogram - ¢ ype environment in a university context. -
y

Unlversity of California, Santa Barbara
, 1. ESTABLISH A'CQNTINUITY Oor
TENURED FACULTY LEADERSHIP

. The ideal leader for launching environmnental )
" studies is one who associates his own academic future -
+ with the program. His position should be secured by
R . tenure; junior faculty frequently find involvement
i envnonmental stuales a 1tability given its confro-
- versial natire on the <ampus. Beyond, tenure, the
v « - G director should have 'the confidence of his faculty
AN colleagues and the administration to the extent that e
P : - hecanplung€ into the new endeavor without experi-

' encing professional disadvantage. In other words, if
- ) : an individual’s successful association with ‘environ-
' mental studies is not productive of reasonable pro-
. motlons, he canitot be expected to sustain his interest.
. o ' The, director of the environmental unit should be .
- a skillful academic diplomat. This ability, in turn, o
. ’ depends on the degree to which he is known and
' . respected throughout the campus community. His'

research and teaching credentials should be impec-

cable. Environmental studies must not become.a
_yefuge for.faculty (or students) who have failed in
. . . ' » “the traditional disciplines. The director’s profes-
s ‘sional stature will always reflect the quality of 'his

program. Excellence op the part of the director will :

) 5 end the new prograin needed dlgmty and statule
. AR ”
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—-_ Continuous direetion by one petson for five period ~ The central assumption, _above, is that environ.

years is highly desirable. The identity of a new field mental studies can hest be thought of as an arrange-
and the skein of personal relationships that support ment whereby many disciplines contribute to a prol-.
it on a campus are not built in a day. €Changing lern-solving process. Environmental studies does not

leaders in mid-stream almost always brings with it a

change in emphasis as well as a new set of personal

interfaces in the university community. After the
environmental “unit is’ established (five yearseap-
pears to be the average time required) it can easily
weather, and may even benefit from, change in lead-

. eTship.

Sabbatical leaves of key persomel can be dis-
ruptive at the beginning of a new program’s exist-
ence. The optimum arrangement seems to find the
leader taking his leave the third or fourth year after
launching the new program and then returning for
one or two more years of administration. In this way
neither the program nor an (individual’s research
suffers unreasonably. '

2. REGARD PROGRAMS, IN BOTH
TEACHING AND RESEARCH FUNGTIONS,
AS INTERDISCIPLINARY PROCESSES
RATHER THAN COMPETITION FOR
. THE TRADITIONAL DISCIPLINES

.

Diagrammatically, this philosophy of environ-
mentafstudies might be expressed as follows:

, !
SOLUTION/}TNADERSTANDING

tompete with or purport to substitute for a single
discipline like chemistry, economics, ar English. It is,
rather, a way of bringing these and other appropriate
disciplines into a new complementary alignment.

“The Conductor
The role of the teacher-scholar of environmental

studies is comparable to an orchestra conductor. He
serves as the catalytic arrow in the djagram. Insofar

as an individual’s professional competence permijts.

he may well contribute from the perspective of sev-
‘eral disciplines. To resume the orchestra metaphor,
he might be competent with several instruments. But
the chances of his being a virtuoso with all of them

~ are slight. Consequently he relies on the specialized

expertise of colleagues.

Obviously the environmental teacher and. re-
searcher does not know all the answers to the im-
mensely complex problems with which he deals. He
should, however, know what questions to ask and of
whom to ask them. His capaoity fﬁldel'stan'ding
the products and. significance of disciplinary re-
search should also be broad. The real forte of the
.environmental educator is synthesis. He is a special-
ist in generalization, and he must defend the rigor
of thiskind of breadth thinking against the criticisms

* of those w}io have traditionally associated d}fﬁculty

with depth. Concerned as he is with a holistic ap-

) po]i(;y formation education proach to ’cqmplex environmental problems, the
Implemen. SYStCm% analysis | law practitioner of environmentals studies deals con-
tation etgincering | * planning stantly with disciplinary interrelationships. He func-
public health communication ) - . ) .
tions, so to speak, as an ecologist of the academic
R ‘community. -
economics T political science ° N -
Social history sociology _ “"Exit the Renaissance Man
" Environment philosophy | - religious studies This philosophy has the great advantage of allayr ——
- . arts and letters anthropology- ) .. .
psychology ing the fear of traditional departments that they are o
. in_danger of being ignored or buried by a new en.
Biological . vironmental studies effort. On the contrary, it gives
Environment ecology | biology — the disciplines a central role in the problem-solving
\ —= process. The conception of environmental studies
. Physical- chemistry |  physics advanced here implies, moreover, that any faculty
¢  Environment geology | meteorclogy -+ poinher involved must comibine with his talent for / .
b ' % . f - eeography synthesis a specjalized skill in'a traditional field. He .
will be qualified, in other words, by traditional uni-
- PROBLEM versity criteria. But héwillalso be prepared to take
f his placg in both teaching and research as a member

PROBLEM IDENTIFICATION

~

[
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of an interdisciplinary team.
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ately
downplays the renaissance-man dream with which
some programs in the new field began. The-idea of
the do-everything environmentalist simply collapses
before the complexity of modern knowledge. In’its
place rises the image of a group of scholars, united
by a common concern, and contributing according to
their several lights as part of a well orchestrated
team. The problem orientation expressed in the dia-
gram is taken up in Recommendation 8.

3. MAKE SUPPORT BY UNIVERSITY
ADMINISTRATION A PREREQUISITE FOR
STARTING PROGRAMS

The time to establlsh clear understaridings with
the administration regarding financial support and
operational details is prior to beginning an envirog-
mental studies program. The bargammg position of*
faculty instigators will never be as strong again. The
administration should be made to prove it really

“wants (will pay for) a first-rate operation. Mutual
agreement to a'written five-year ddvelopment plan is

one way of making sure that all pa'rtles fully under-’
stand what is at stake,

4. ENVIRONMENTAL STUDIES UNITS
SHOULD BE CAMPUSWIDE AND
AUTONOMOUS

*"Since the whole'point of interdisciplinary environ-
mental education is to transcend department and
even collegé lines, it is important that it be _author-
ized 10 operate on a campuswide basis. This entails
the presence of a dean or other central administrator
to whom the program director reports directly. Thers
are many liabilities to ]ocating environmental
studies in a single department (geography or biol-
ogy, for instance) and even in a single college. En-
vironmental studies should have the ability to draw
faculty talent from all relevant parts of the upiver-
sitys The presence of a dean of environmental or
interdisciplinary studies -also facilitates the pro-
gram’s achievement of autonomy which is vital to its
separate, long-term existence. Involved is the ability
of the environmental unit to be a full-fledged partici-
pant in thedecision-making processof the umversny,
with regard to faculty appointments and promotion,
curriculum development (course initiation), degree
requirements, and teaching techniques. Without such
autonomy environmental studies will be severely
handicap ed in a university.

, .. The nebd for a universitywide stance suggests that

the env1r‘5‘l§nental studies endeavor might best be

:
‘-
)
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classmed within the umversxty not as a “depart-
ment or college or “school,” but as a “division,”
“institute,” or simply a- “program 2

"l

5. CREATE A CORE FACU:LTY BY MAKING
FULL-TIME PROFESSIONAL
APPOINTMENTS

7 Full-time appomtments, partlcularly at the tenure
level, express a commitmengto environmental studies
that anchors the program in the eyes of both students,
other faculty, and administrators. The faculty hold-
ing such appointments logically assume responsi-
bility for establishing and directing environmentally-
oriented teaching and research programs. The pres.
ence of a nonfaculty executive officer or administra-
tive assistant can be invaluable but is nbt alone suffi-
cient fo establish a firm program.

Review and promotion of ‘core faculty should
" proceed accordmg to clear standards based on the
philosophy of, environmental studies (see Recom_:
mendation 2). Review committees should be-inter-
dlscrplmary, but a senior member of the faculty core
should sit on all committees reviewing junior core
personnel. Special protection from faculty hostile to

- environmental studies must be afforded core faculty

by reviewing agencies and administraters.

r
.

. Imi)erial Threats

While a faculty core is desirable its limitations -

should be recognized, Especially threatening to the
role of environmental studies as 4 campus catalyst
is the transformation of the-core group into an em-
pire that works to excltide rather than include non-
core faculty. The core should always be supple
mented with parttime faculty participants
Recommendation 6) from the traditiogal depart
ments. .
Whenever p‘ossible’core faculty should be housed
‘under orie roof. Office space should also be available

for part-time faculty The physical separation of -

disciplines on a campus is’a major factor in their
hitherto ummpresswe record of collaboration.

6. PART-TIME APPOINTMENTS SHOULD BE
MADE WITH A CLEAR UNDERSTANDING
" OF RESPONSIBILITIES AND ULTIMATE

' COMMITMENTS

Part-time appointments affirm the role of environ-
mental studies as an otchestrator of faculty talent
(see Recommendation 2). But arrangements that

split'a person’s allegiance on a 50% 50% basis
should be avoided. A better system is to structure the

,?:52,
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appointments so that 737, of an_individual’s time is
assuciated with one entity and 23, with the other.

In this way a faculty member has a clear sense of -

where his academic “home™ is located and impasses
over promotion are minilgzed. Naturally faculty
associated unly part-time with environmental studies
can not be expected to play a major role in student
counseling, curriculum development, and program
administration. These are tasks for the core faculty
(see Recommendation 3). Indeed it would be rare
for a part-time peison even to have his office in the
space assigned for environmental studies. But the
contributions of part:time people to teaching and
research teams is what gives environmental studies
its interdiscip}inary flavor.

" 1. AVOID VOLUNTARISM

To gaimr respect and assure continuity in an aca-
demic environment, environmental studies must pay
its own way from the beginning. Consequently, it
must achieve regular financial support from the uni-
versity sufficient to carry the complete program.
Alternatives that depend upon the good will of de:
partments or faculty are normally doomed to failure
after the initial burst of altruism passes.

Entailed in this recommendation is the policy of
'making environmental studies courses part of the
regular teaching load of participating faculty. It
means footing full bills for laboratories, field trips,
secretarial help, and other expenses. Implicit, too,
is the assumption that the university should not rely
on extramural funding to meet the annual baseline
needs of the environmental studies program. Qutside
grants are useful to support research, to initiate ex-
perimental courses, and. even to provide start-up
money for the program as a whole. But its expenses
should eventually be figured into the general operat-
ing budget as part of the declared commitment of the

.

institution. When extramural funds are used to -

finance part of the instructional program or hire
faculty or staff, there should be a clear understand-
ing with the administration that such support is of
the short-term, séed-money variety and that normali-
zation by the university will be forthcoming.

8. ORIENT MOST OF THE TEACHING AND
RESEARCH AROUND ACTUAL
'ENVIRONMENTAL PROBLEMS

Problem study which emphasizes the indivisibility
of the environment is an excellent way to build the
interdisciplinary approach characteristic of environ-
mental studies (see Recommendation 2), and to ex-

»

i> located, offer*many advantages as containers for
pooling and relating individual teaching ahd re-
search efforts. But it is not enough to dispatch stu-
dents ur faculty for isolated work on a common prob-
lem. Constant interaction and the use of a systems
approach such as that discussed in Chapter VIII are
essential. Paiticularly important is the fiequent
Coming together in regular seminars of the team
members. Only in this way can there be a tight coup-
ling of 1eséarch activities and a final report that is
truly a synthesis.

Analysis vs. Advocacy

In both teathing and"research built around prob-
lems there is always the danger of mixing analysis
with advocacy. The line between them is fine, and the
university’s role in this regard remains moot. As a
geneial rule environmental problems should always
be treated as learning deviceés by both faculty and
students. Partisan involvement, Jin a political cam-
paign for instance, might be the product of a prob-
lem study, but it should in most cases take place on
an individual rather than an institutional basis. In its
official role énvironmental studies programs should
advise and counsel rather than plead a cause. While
the enthusiasm that “causes” generate is a definite”
asset to learning, there is nothing that so quickly
destroys the academic legitimacy of an environ-
mental studies endeavor in the eyes of a university
community as inappropriate activism. The univer-
sity can rest content with discovering and communi-
cating solutions to environmental problems, Ieavmg
their 1mple;nentatlon to society as a whole.

"9, THOROUGHLY INVENTORY EXISTING
FACULTY INTEREST AND ESTABLISH
THE BROADEST POSSIBLE BASE QF
SUPPORT FOR THE PROGRAM

Although the grass often  appears greener else-
where, most major universities possess more than
enough faculty talent for outstanding teaching and
research programs in ‘environmental studies. The
problem is that many of’the faculty members ca-
pable of contributing are either not known to the
organizers or, for a variety of personal and pro-
fessional reasons, excluded. It issymptomatic of the
isolation of many scholars that on a single campus
persons woﬁing oh similar problems are not even
aware of eadh othet’s existence. Needed is a mechan-
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-ism for, effecting cgllaboration on environmental

.
.

Ay#mthe programendorses

questions, and the need grows with the size of the
institution. .

An inventory of faculty interests should be among
the first steps taken in an effort to establish an en-

. y . s y
vironmental unit. Regular screenings of new faculty

maintain the currency of the initial inventory. A
mailing may suffice in some instances, a meeting in
others, and for some purposes there is no substitute
for a series of small lunches and office visits. The
director of the envirofmental unit should be prepared
for the rolé of ambassador .to the university, He
mlght draw considerable assistance from a published
statement of the philosophy, purpose, and needs of
his program, supplemented by a periodic newsletter
describing its functions. If the environmental unit is

not well known on a campus, the fault is its own._

Busy faculty, with rare exceptions, will not beat a
path to the new unit’s door good public relations is
an. essential part of an environmental program’s
responsibilities.

All-campus-colloquia and year long‘lecture series .

on a common theme are excellent devices for an en-
vironmental studies program to use to attract aculty

and student interest: Teaching and research pro-.

grams can be structured around the themes under-
scored in such gatherings, Particularly if magnetic,
aationally-known figures lead the colloquia, the re-
sult i terms of university recognition of environ-
mental issues can certainly be very impressive and
worthwhile.,

Every env1ronmental unit should endeavor to se-
cure a broad base of faculty support from a divérsity
of disciplines. While a steering or egecutive commit-
tee might number %only three or five persons, an ad-
visory group could easily aécommodate twenty-five.
It would be unwise to burden advisers with the day-
to-day details of the program. Their 1mportance lies
in the areas of program philosophy, long-terin needs,
and public relations.

- Special danger lies in the tendency of environ .
mental studies programs to splinter into f actions. In

y cases the division is over the degree of acti-
#fl {see Recommendatlon 8).
«The eonsequence is that able and enthusiastic people

‘are alienated, and environmenta] studies is the
pooret. The field can benefit from internal differ-
ences of opinion provided they do not spill over'into
personal rancor. The director of the program should
take every precaution’against exclusiveness. No
qualified faculty member should be denied the
chance to help build the program.

10. ESTABLISH AN INTERDISCIPLINARY
“PRESIDENT’S SEMINAR? FOR SELECTED
" FACULTY

A regular seminag irr environmental problems in-
olving faculty from several disciplines is a seed-
bied for environmentally-oriented research and teach-
ing projects. The key to success in thiséndeavor is to
make faculty participation a formal commitment
just like teaching a course. One way to secure such a
commitment is to compensate the participants by re-
ducing their teaching load one course. Formal
papers, the product of mterdnscnplmaly collabora-
tion, should be required. If the seminar is sponsored
by the president of the university, and if its work is
well publicized, participation can be made pres-
tigious and coveted. An on-going seminar could feed
a steady stream of enthusiastic, well-equlpped fac-
ulty to the environmental studies program.

11. MAKE A SPECIAE EFFORT TO INVOLVE
THE HUMANITIES AND SOCIAL SCIENCES
- IN ENVIRONMENTAL TEACHING AND

‘ + RESEARCH

Envrronmental studies” must not be transf ormed
into env1ronmenta1 sciences” but frequently is in
fact, if not always in name. The sciences, for one
thing, have an obvious relatjon to the naturd® and
physical environment, and scientists are more famil-
iar with collaborative teamjvork than faculty of other
disciplines. It is the rare environmental unit thaY is
not led, if not dominated, by scientists. But the prob-
lems environmental studies should ultimately ad-
dress are those that involve human values, attitudes,
and policy. Man is at theoot of most environmental
problems, and the study of man is precisely the sub-
jectof humanists and social scientists.

Melding these scholars with their scientific col-

<

leagues is difficult. The intellectual and emotional ,

gulf between what C. P. Snow called the “two cul-
tures” is enormous. Not only indifference is involved

but positive suspicion. To build a trueﬂterdisciplin
nary approach it is necessary to promote frequent

intellectual and social interactioh. Focusing on an
actual environmental problem (see Recommendation
8). is useful since its solution will usually involve
input from a wide variety of scientific and non-
scientific disciplines. Respect for what other disci-
plines can contribute will.follow from such inter-
action.

A co-directorship for an environmental unit is a

a
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useful way of institutionalizing the 'commitment to

. . N ‘.

At the graduate level an env1ro§nental studies

.i

brldgmg gaps' between the humanistic and -eclenllﬁb

v, orlentatlons ‘
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12 CREATE NEW COURSES IN
- ENVIRONMENTAL STUDIES.

Itis easy to create an “instant’ env1ronmental cur-
riculum by going through a university. catalog and
listing all the courses that have anything to do with®
the environment. But the résulting smorgasbord does
ot reflect. the' methods and the goals of ‘environ-
mental studies. At all levels, ftom freshman to grad-

) uate, there is a need to reconceive and restructure
Jboulse offerings. An environmental studies unit

should have the power.to propose courses as part of

““its autonomy (see Recommendation 1), and these
courses should be-problemcoriented (see Recom- .

mendation 8) and interdisciplinaty (see’Recom-
mendahon2)

Pltialls of Team Teachmg e

Team teaching is an obvious reSponse to thé Jast

imperative. But there are serious liabilities to this *

instructional method that only the most careful
‘organization can_ surmount. Unless all members of
the teachmg team attend all the cIasses, redundancy
and discontinuity result. Indeed some of the most _
suceessful team fedehing finds ‘all the members of
the team interacting fogether in front of a class. Less
desirable, but more realistic in view of faculty time
pressure and administration reluctance to “pay”
three or five faculty members for the same course,
is an arrangement where a coordinator attémpts to
integrate series of guest lecturers. Thorough brief-
ing of the visitors is obviously essential if the
“vaudeville” is to succeed.

Given the difficulties of attaining excellence in
team teaching, environmental ihstruction programs
may wish to reconsider thewnerits of a single profes-
sor. Especially at the undergraduate level, a good .
teacher who is willing to work hard and is not afraid.
to admit his i ignerance can succeed_at isiterdiscipli-
nary analysis. The addition of teaching assistants
frem virious disciplines to such a coursg can be
extremély’ helpful.

While new courses are needed an env1ronmenta1

program should not pass by opportunities to help,

introduce environmental themes into established
courses. The program should welcome, rather fian
resent, the offering of courses in the environmental
field by traditional départments. Cross llstmg such
courses can he a useful catalog dev1ce

prugram can function most successfully as a catalyst
for interdisciplinary research teams. The special-
ized, depth learning normally associated with gradu-
ate education seems better left to the traditional de-
partments. Thus an M.A. or Ph.D. in environmental,

“studies would be imprgbable. One exception might

be professional degree training in the use of the
envirorimental impact statement, Here the. gene{allst
approach is quite germaine as a coordinating mech
anism for the inputs of specialists.

»,

13- ESTABLISH AN UNDERGRADUATE
MAJOR IN ENVIRONMENTAL STUDIES -

Lourses and majors are the sources of ongoing
academic vitality. Professors leave and research’
grants expire, but a popular major is as permanent,
as any part of a unlver51ty Undergraduates, more-
over, lend vigor to a program, are capable under
careful direction of performing 51gn1ﬁcant “prob-

. lem-oriented Tesearch, and constitute "a valuablé

source of leverage with the administration and the
public. The undergraduate level is the ea51est place
to begln Anterdisciplinary teaching. It may 4lso be
the most important place because modes of thlnklng
established early tend to have lasting influence. An
undergradyate major in environmental studles, for
example, is excellent prepatation for students who

-

latér” attend proressmnal schools in' law, busmess, R

educatlon, and Journallsm“ It is the last ¢hance for
those moving into graduate work _in. the arts and
sciences to approaoh env1ronmenta1 topics in a gen-
eral; holistic manner. Such expérience frequently
influences the choite of dissertation topics and
careers. Environmental studjes, moreover, seems to

be one of the best themes around which to build the.
'college education of cltrzens, consumers, voters,

property owners, and parents. ‘. .

There are,of gourse, Jinitations to an undergrad
uate major in this field. Due to its interdisciplinary
nature, the major-is seldom by itself. sufficient prep-
aration for ddtittahce to graduate school, especially
in the hard screr}:,es Students desiring to pursue this
optlon should Be advised early in their undergradu.
ate years to take extra courses or even-a double
major. For some students it is preferable to think of
env1ronmenta1 studies as a minor or just as an occa-
sional course or two to fit in when their schedule per-

mits. In4his connection an environmental unit mlght :

work ith ‘fhe depattments jn arranging. special
courses as, for instance, in environmental engineer-
mg or environmental economics. ,

.




- For the major itself, lower @ivision grounding in _only the first step toward its selution. Professors and '
. the basic problems ad the approaches ta their solu- students can be leaders in this process if they think >
tion is fecommended. Finer tuning at the upper divi-  intermsof delivering as well ascreatinginformation,
sion should expose environmental studies majors to . A related need is for the systematic preservation . . e
the appfoaches of as many of the disciplines as pos- of research resilts é:r{d their applications. The assist- -
sible. The requii‘gmént that five courses be related  ance of a’libratian is badly needed in most environ-
to pne discipline gives the student an opportunity to  mental3tudies efforts. Also needed is the willinigness .
see the benefits of depth work and- also to prepare to collaborate with other regional colleges and uni-
"for postgraduati options. An integrative senior proj- versities in advancing community service. The same
ect or thesis has much ta recommend it as the cgp- ifterdisciplinary approach that ‘organizes expertise
stone of a major. So do senior-year internships with  within a university can be used to justify and pro-
_off campus businesses and agencies that deal with. .. mote interuniversity efforts. ' .
environmental palicy. ‘ '
. G

15. EVALUATE ENVIRONMENTAL STUDIES

14.'DEVELOP OPPORTUNITIES FOR - * REGULARLY AND FRANKLY '
CQMMUNITY .SERVICE, . * The fact that 4n academic program isnew and in."
. One of thie reasons, for introducing envirgnmental novative does not necessarily guarantee its quality, .

teaching and research into higher education is to  Frequently this is hard to discern. Even a poor en- .
serve an obvioussocial need. It follows that environ-  vironmental studies effort attracts the applause of
mental units should be constdntly aware of appro- “those, frustrated with_traditional university proce- "’ -

 priate ways to delivér infermation and ability to the ~dures. Students will flock to anything that includesthe .
general public. For some universities this will in- word “environment,” Such surface popularity should
volve a considerable wrench in traditional methods not be a reason to avoid full and frank evaluation of )
of operation.. Researgh monographs alpne do not the quality of the research and te ching produced ,
often solve problems’ Faculty must find other ways by the program. There should also\be unblinking '
of disseminating their expertise. Direct contact with  examination of the extent to which the program is . ., . :
legislative bodies, rdgulatory agencies, and private . actually meeting the most pressing needs of society ' “,

enterprise is more fruitful. So are workshops, short " in the environmental area, The change in }?adership
courses, extension classes, and slide-tape selfrinstruc- reé({mmenﬂ_ed after five years (.s'cq-Recommehdati(’m”
tional modules. It must be understood that alerting 1) is an appropriate time for such review and,_"r'f g
the public to this or that environmental “crisis” is necessary, reform, - TR e
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" 3 - There 15 a sgrious natmnal need ‘fgr the uriiver- . s
o " TOWARD sities to produce scxenust s, &ho can understand and T 1
‘ ' attempt to solve the very gomplex probleme of the s s

; PAR ADIGMS FOR environment and society. factng ‘the comemporary

world.In the words of Presldent John G. Kemeny oT S
ENVIRONMENT AL Dartmouth Collége, “We néed a' brand new pr’o s ’
fessional. I. would call him a social ana\lyst T am” -
talking about men who specxahze inbeing expert on~ .
RESE ARCH IN complex systems as opposed fo being expert in psy- T
chology, sociology, government, or economics. who

‘ . <t ' UNIVERSITIES combine the knowledge of the social sciences. with

mathematics .and knowledge of the computer, ca-

1 .

Dr. Raymond] Nelson pable of attack on complex systems wherever they L

Truman P. Handy Professor of thlosophy arise.”’* \ .
) ‘ Case W estern Reserve University Environmental problems. may be characterized in
o ) -~ " . ‘part by the necessity of employing many cooperat-
» < - e e— ing dlscq?lmes in their solution. Accordingly, u:Q

versity environment groups should not support purely
"disciplinary reseaxch or educational programs and,
positively, should include in their programs. “meta
research” efforts directed toward the development of Do
+ paradigms for handling multidisciplinary, comple
problems, the. developmentfof. criteria of Tesearc
evaluation, and procedures for taking values, human ' 4
sand otherwise, into aceount in environmental re-
. search. In other words, such groups shéuld make .
. ® S their oqn methodology a research object by way of

) . . : appropr'ate feedback anH leaming mechanisms., "
» < . ~
¥ ’ . . . . [ .

' " MAJOR OBSTACLES TO ENVIRONMENTAL
. ' : . RESEARCH, =+
' ‘ Among the obstacles facmg umversmes attempt-
mg to do research in complex environmental prob-
lem issues are the following, N 2
t. Although a research effort such as one which"
‘ would improve water quality in a given region de- - \
f"ﬁ"’ i * mands cooperation from a number of disciplines '
' 3 (e-g., economics, chemical engineering, aquatic eco-
‘ systems), research teams tend to’ fragment them.
. . . selves into what in the end amounts to disciplinary,
, - . \ . “publishable” research long before the problem is
- R S B ' , solred. . <
\ S ' . 2. Team fragmentation is in part explainable by
v : " _ o " thelack of agreement among team members on what
AN oL, o the overgll:problem is. ’
I '3, "hs furt}ler in part explainable by failurkto -
identify a client for research results. (The clients of

O

L e
*

* Intercollegiate Press Bulletins, Vol. 35, No. 18 (December 14, 1970).
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thp mathmmhc-an are mher mathemahrlans and leaves the eriginal complex urublem whete ) xt way—

+ someywhat mdxrectly a phy sxcist or econamist; of a_
- civil angmber—a city or corporatlon the client of
the water qaality project is in some sense the public

.—but the publie is glade up of a lot of parts havmg
conﬂutlng interegf#and goals.) . )
T 4 Frequent v the individuals in new, multidis-

' ctplmar) groups involved in stich fragmented effests
‘return permanently to their home dxsctplmary de-
partments, thoroughly disenamored: of complex en-
'~v1ronmental research. ' ©
5 Envtronmental research is'in part normative.
‘Dne is ngt interested ohly in predicting the quality

“of water ina reglort given certaln 1ndustr1al agri--

: cuItura} afd domestie c1rcumstances, but wants to
_improve -quahty up to some standard {ithin certain

"cost lithits. (A subproblem is, whose standard—the
public’ s’ the environmental researcher’s? the sani.
tary englneer ’s? the economist’s? the Health Depart-
mént’s?) The need to take a normative stand, and-
perhapa reconcile it with that of others, conflicts with
the “objective” attitude of the s0- -called dlsmphna.ry
sciences. ) o
6 \The research often has no builtin cofnpon'et’nt
to ensure the possibility of implementation. Thus,
research culminates in a miscellany of reports which’
get shelved in departmental libraries. .

7. Research team members are evaluated for
prometion and tenure in terms of their productivity
in the discipline of ‘the honie’ department This dis-
courages further parhgxpatron in multidisciplinary

environmental concdyps and encourages generatiorf” *
of research not havtng much appl1cab1hty to the en-

, vironment. (E.g., a eertain water quality modechon~
Sidered to be of great merit to othéi water quality
experts and in particular to one’s peers in the systems
engineering department may be of [ittle use as a sub-
model of an overall model that takes into account
economic, pohtlca]rhydrodynamlca] etc., dimen-
sions. This may be attributable to poor provision
for couphng, too much complekity in terms of real-
istic computer cost levels, ete. ) ot

8. Asa curative to obstacles 1-6, abOVe, the uni-
versity tries contzact research for some client who
is interested in a special aspect of the overall prob-
lem (e.g., economic design of a tertiary treatment
system). This restricts the problem mainly to one of
sanitary engineering; it solves the normative (va]ues)
problem by simply adopting those of say, a contract-
ing state agency; it also solves the imnplementation
problem as the agency itself uses the tailor-made
research output. The trouble is that such an approach

®
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largely unsolved—and does not qualify as “univer-
sity level” research.

THE ELUSIVE PARADIGM

I wish to advance the thesis that these exght prob-
lems'arise because of a lack of a paradigm for en-
vironmental sctence—‘that no conceptxon of normal
environmerital science has yet ‘fully emerged, and
‘that the sought-after paradigm is to be found in the

so-catled “systems approach ’ Since'se many differ-

ent things are meant by thiis locution, I mll try to

isolate a relevant concept of “system L

What a Systems Approach Is ]Vot ‘
.o It is nqt the same as multldlsc1phnary re-
search” although frequently a necessary condition

matxcxan, and a computer simulation expert may.

“Interact” with each othereven to the ex,tent of learn-

ing soniething gnd yet“ generate three xnaependent

"pairwise inconsistent models of, perhaps, algae

growth in a certain lake zone. .
e Itisnot “model bulldmg only, although model -

ing is usually a necessary part of a systems ap- ’
proach. For example, a logic model of a dlgltal/ S

computer may be completely adequate as a S)stem
on which to hang chip electronics and yet completely
miss the required structural properties for a rea“y
efficient working executive system.

e [Lxs not General Systems. Theory in'the sense
of Bertafanfly, Laszlo, Ashby, erner, Kalman, or
Mesarovic. Much less is it cotérminous with systems
metaphysics & la Whitehead. To my mind, general
systems theory is, when it is scientifically legitimate,

d branch of mathematics. The development of it is -

essential tothe systems dpproach, but itisnotall of it.
o Itis not decision theory, group decision theory,
utility theory or ethics, although it frequently in-

‘volves ethical, decision, theoretic, etc., issues.

.

'What It Is+ A Method -

Posmvely, the systems approach is a method. It is
used in a variety of scientific fields and professional
activities such as biology, ecology, and social science
on the one hand, and engineering and management
. onthe other. The'best way to describe what is usually
meant by a systems approach is to list the features
which are common in all of these applications.
Among the most characteristic features of the sys-
tems approath are the following.”
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¢ The phenomenon st is
sidered ifras broad a context as possible and under
th& most realistic conditions. This means, first, that
ina description of the phenemenon one uses concepts
from many disciplines, and second, that the phe-
nomenon is not considered in isolation but that ex-
ternal effects are recognized, say, as disturbahces.
For example, in the study of lake pollution, one does
not restrict attention to hydrodynamics and chem-
istry of the lake, but also_takes inte account eco-
_nomic, | soc1al and orgamzatlona‘l factors which
contribute to the pollution; furthermore, one does
not consider only the Jake but the entire basin con-
tributing to the pollution.

o There are goals (objectives) in reference to
which the description and studies age made. 1t is in
refereple to these goals or purposes that the bound-
aries of- the system of concerp are determined.
Explanations of the performance of the system are
given with respect to thé goals; that is, the explana-
tions are functional. This does not imply, however,
that causal accounts of the performance of the com-
ponents making up the system are ignored.

* Deseriptions in a systems approach are func-

" tional in another sense, to be distinguished from

causal descriptions. In a systems approach the ob-

jects of study, or variables, are recognized insofar
as they interact with each other, that they form a
“system,” rather than in terms of their interpreta-
tions within a ‘discipline (physics, chemistry, eco-
noinics, etc.). The coiceptual basis is provided by
the logic of information processing and decision

making rather than by physical laws, chemical prin-,

ciples or the like. An example of a functional des-
cription would be that of the working of a program
in a digital computer. A phenomenal description, on

the other hand, would be in terms of the actual phys-"

ical operating of the mechanical parts, storage ele-
ments such as cores, and switching elements such as
transistors, within the digital computer.

* In the systems approach, the objective of de-
veloping a description ‘is to investigate behavior
and/or alternate courses of action. In view of the
complexity, this-almost invariab)y requires the use

_of computer simulation.

. WHEN TO USE THE PARADIGM

The systems approach is used in two main areas
of human activities: furthering the uriderstanding
of complex phenomena, the environment in which

_man lives—*systems science”; improving actions
. "and procedures for influencing the environment—.

Although the basu: approach and éoncepnial foun-
dation in both of these areas are the same, there are
some ‘aiiations in methudology In the action-
oriented area, there is an emphasis on methods for
making the necessary changes, in particular the en-
tite rafige of Jecision-making and optimization
techniques. In the basic science area the emphasis is
on representation of the complexity of structures and
multiplicity of goals involved in the system under

‘consideration. The so-called “large scale systems”

are characterized precisely by the complexity of
their str;xcture and behavior.

TOWARD A SELF-CORRECTING PROCESS

In contrast to pgradigmatic science (e.g., classical
physics or molecular biology) the environmental
science paradigm we seek is a kind of self-correcting
process. '

Itis fairly easy toyeel off the standard characteri-
zation of the systems approach in terms of the setting
of goals and objectives, modeling a system that sets
such goals noting the real physical, biological, so-
cial, etc., constraints, and designing decision pro-
cedures by way of simulation of action alternatives
or “scenarios.” But this framework, though vaguely
all right, is poorly understood and at the present time

. has to be re-nailed together for each pro;ect that

comes along,.
It seems to me that what is needed is a “meta”
systems approach, namely one wherein a research

“organization learns how to meaningfully approach

large environmental problems via feedback inf orma-
tion from the users of its research output. Such an’
orgamzatlon will eventually develop its own para:
dzgms, shere and refine them in concert with other
like-minded groups until a “normal” environmental
science’ emerges. It won’t be like biology or even
ecology since its subject matter wall be (except for
considerations of mathematical structure and com-
putational effectiveness) its own problem selving
process, not some new, interdisciplinary slice of
reality.

The Practical Approach -
Although I can think -of fewer more practical is-
sues in environmental research than the sort raised

% . . . [}
above, the discussion will no doubt seem to be too
“philosophical.” So to pin things down, steps toward
the development of normal environmental science
would stem to require some or all of the followmg

characteristics.

]
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1. Environmental research must begin with a
definition of the requirements ‘f the originator
and user’of the research yield. He may know less
about what he needs than the university scientist does
and may be confused or even inarticulate as regards
*his goals. and values, but ther a' dialogue must be
enteted into that implicitly educates the client and
resolves conflict as muck“@s possible before the first
data are collected or the first differential equatién
is written. There is p6 other way.’ .

2. The research requires an architect or orches-

trator who fits the disciplinary pieces together with °

one eye on implementation and another on design
and redesign of a feedback loop so that the research
machine may yield better output on the next round.

3. Th'\x‘eseareh output should in part constitute
a decision tool, preferably embedded in an inter-
active mode computer ( presumably a time-sharing)
system. Detailed descriptions of models egl be pub-

!
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lished for the edification and. deleftation of other
scientists. The client (assuming you have found him)
probably couldn’t care less.

4. Live research should be supplemented by
ongoing theoretical work suggested by the project it-
self, especially in-the realm of ethics and goal con--
flict, group decision theory, and systems modeling,
i.e., coupling of chemical, ecological, political, etc.,
submodels into hierarchical, coherent, most often
necessarily highly aggregated systems. (By “hier-
archical” is meant: what dependent variables at one
level—say the economic—are * ‘exogenous” wvari-
ables to another system—say, waste generation?)

The closest existing paradigm, to be taken as the
first (or, better, zeroth) iterate in the learning proc-
ess sketched above, is ordinary engineering practice.
So the final practical admonition is:

S. Do not isolate environmental research from
engineering.
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COMMENTS ON *
“TOWARD
PARAPIGMS FOR
ENVIRONMENTAL
RESEARCH IN
UNIVERSITIES”

DR. RICHARD SCHEIN
PENNSYLVANIA STATE UNIVERSITY

Professor Nelson, -speaking of research, speaks.
_ 'wisely. What he proposes is happening but cannot
really happen unless there is confidence of long-term
support—certamly long enough for his reflexive
feedback loops to function. This reminds me of the
recent furor in Britain pver the Rothschild report
which would establish customer-conractor relation-
ships for most or all gov ent sponsored research
(between the research uncils and academlc sci-

ence). The report razsed grave doubts about future
support of basic “science for knowledge’s sake™ re-

search which has no client. As I re}ﬁprked to Nelson,
his approach-is Darwinian: As a biologist, I know
nature to be the ultimate pragmatist (that is good
which works) and have confidence that nature’s
method, budget, and lack of time urgency will solve
nature’s préblems with mankind. Whether mankind
will be included in the solution may demand more
prescient actlon by men.

DR. A. GEOFFREY NORMAN
MICHIGAN STATE UNIVERSITY

Most of the points made in Professor Nelson’s
paper aré well taken and not peculiar t6 environ:
mental issues. In general, however, the university is
a subcontractor and does not hold (and should mot
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the agency with that responsibility is not in fact free
to move to implement. It is at this’point that public
and political realities become the constraints. There
simply may not be enough money to carry out a de-
sirable step. (Example—{ailure,to appropriate or
release enough funds for secondary sewage treat-
ment by municipalities abutting Lake Erie.) In such
situations, what does not get done is the determina-
tion as to where availgble funds would best be spent.

Returning, however, to environmental tesearch in
universities, we can easily recognize the strong field
strength of the disciplinary departments, but there
are administrative ways of neutralizing this by the
recognition of stable reseal)ch units, with some fund-

'ing not dependent on contract revenue. This in prac-

tice means some kind of institute or center with a
program not limited toasingle sponsor, and a Jeader,
fully acceptable to his disciplinary department, but
not dependent on it for further professional advance-
ment. Many of our difficulties with inter- or muln-

. disciplinary research in universities are agency or

sponsor generated. They do not want us to do what
we may perceive should be done. Generally they ex
clude policy issuesor the determination of priorities.

Understanding Phenomena

It has long been my conviction that the primary
role which universities can and should play in many,
problem areas. not just environmental, is to seek
understandmg of phenomena, because with under-
standmg comes the opportunity of the next step, c%n- :
trol, ‘alleviation, amelioration, prevention, or what-
ever. The research output is a decision tool. An inter-
dlsmplmary team, university hased, n:ay then de-
velop the strategy. If there are technological aspects,
these may be subject to test or to some optimization
approach, but there is no why short of political activ-
ism, not. usually acceptable in publicly supported
institutions, to go much further toward implementa-
tion. Perhaps Tom Edmonson's role in the clean-up
of Lake Washington'at Seattle.would be an example
of successful activism, but I suspect that at the time
there.may have been voices in the university that
thought this to be inappropriate.

DR. LEONARD Q. MYRUP
UNIVERSITY OF CALIFORNIA, DAVIS

There are some major pieces of the puzzle missing

“from Proféssor Nelson's analysis. It seems very ap-

parent to me that Nelson's prescription is ®t in iso-
lation from any institutional considerations or con-




A W~ e

T T

.uamLIheduel&pmem_s&puLhw_hannﬂum_summws_u&.pubhshed in-those. few . - ~_.~]

show no relationship to universities; what he pro-

poses could just as well be done in a private R & D

outfit. In fact, it would be much easier. Why then
. Colo 8

advocate this approach at the universitjad®

Can It Work for a University ?

It seems to me that Nelson’s “paradigm” which I
like, shows no relationship with the primary func-
tion of the university: education. At the universities
there must be a connection between teaching and
research or, sooner or later, something suffers. The
problem is that while such arguments sound good, in
all the specifie examples I can think of it doesn’t
seem to work. I think this may be because of the lack
of the strong connection with teaching and, perhaps,
" ackof a long-term client relationship.

I have pondered why problem-oriented, client-

related research has been so successful in meteorol-
ogy and beneficial to the development of the science
yet doesn’t work as well elsewhere. I think the time
factor is 1mportant I\; took decades for the U.S.

Weather Bureau to develop its data-gathering net-
work. It took ten years for university scientists and
government personnel, working together, to develop
operational numerical weather forecasting models.
Graduate student research was an important part of
this process as was undergraduate instruction. I
think for healthy university environmental research,
the client relationship must be long term, and federal
and state agencies should be the targets.

sity support/reward structure be favor of such en-

_ Wronmental research. It seems very clear to me that

such efforts go nowhere without strong support from
both administration dnd faculty peer groups.

DEAN ROBERT A. MATTHEWS
UNIVERSITY OF CALIFORNIA, DAVIS

The philosophically oriented message presented
by Professor Nelson projected a real life situation of -
great concern to those university units involved in
environmental research programs. His eight itemized
environmenfal and societdl issues (pp. 57-58)
outline very clearly the problems facing, existing

" and proposed university programs. I will comment

on them item by item.

1. This is indeed a major problem, however, sev-
eral of our faculty in our division are full FTE* and
riot strongly tied in with a disciplinary department.

.

*In tlu; Unitersity of California system and elsewhere, an

* fortby peer groups.’ ¢
Finally, it is critically important that the univer-§

will continue until these “evaluators”

available environmental journals, other less disci-
pline-oriented journals, and in professional journals.
Orie problem of this procedure is the “yet to be
acceptable” environmental journals (acceptgbility
by peer groups involved in merits and promotions).

2. This is inkierent to most team oriented research
and unless some strong guidelines are presented to
this multidisciplinary group, the problem will con-
tinue. However, those teams consisting of faculty
from diverse disciplines represented in an organized
environmental studies program group have less frag-
mentation as a result of lack of agreement.

3. Certainly, client identification is a significant
problem and in many cases there is the added prob-
lem of problem identification. Even once the client
has been identified, addressing the conflicting inter-
est and goals raises even greater problems. A con-

cept that generally runs against the grain of aca-’

demic researchers is early input into problem defini-
tion and needs an interest of user (recipients of
research).

> 4. Unsuccessful or, nonpositive reception of re-
sults from multidisciplinary groups, especially of

fragmentary nature, do generate the need to return -

to mother’s bosom (department) or at least, there is
a hesjtancy to continue such methods of research. A
simplistic answer is, to tune in multidisciplinary

groups to_a true team effort and a redefinition of the .

reward system based on acceptance of this team ef-

5. A most difficult but-critical process is this
development of a normative stand and reconciliation
of conflicts of environmental science with the so-
called disciplinary sciences. Objectivity in environ
menta] science is and can be attained (but in many
instances with great difficulty).

6. Professor Nelson’s indication that often re-
search has no built-in component to insure possibility
1mplementanon is .not necessarily the situation.
Such a component should or can ‘be built into the .
research and as noted, if not bullt in, research often
is “round filed” or gathers dust irr libraries.

7. Such problems of merits, promotions, and ten-
ure, based on departmental evaluations of research,
accept the
concept that environmentally oriented research is
solid and has the dimensions of good disciplinary
research as well as a more “nebulous™ or broad con-
cern aspect of multidisciplinary orientation.

v .

“FTE” or “Fulltime equivalent” is one Job or, in this case, one [aculty position.

) v




’ e N . . .‘
" - 8. Some interesting poinis here but T add the

Al
~

client involvement is necessary if the research prod-

suggestion that university contracted research in a
fertiary treatment plan for sewage can be broadened

to try to “solve” a broader environmental problem

otherthan economics of tertiary treatment and im-
plementation problems faced by the contracting
agency. The allegation that such research is not “uni-
versity level” should be given critical review. If such
research is undertaken strictly, to speak to the prob-
.lem noted above, then Nelson is correct—buta broad-
er v1ewpomt would include concern for air pollution
(e.g. ammonia s,tnppmg), water, conservation, en-

ergy consumption, land use (disposal system), and,

other such broader concerns. In other words, para-
meters set by the contracting agency need not be total
parameters. I completely agree that the lack of
development of an acceptable paradigm is real, and
that a true normal environmental science will de-
velop under the envelope of a “systems approach
model” as defined by Nelson’s eloquent five point
description of the development of normal envirope
mental science. Many of the philosophical ideas ex-
pressed in Nelson’s paper and discussion are per-
ceived by individuals here at UCD, and such concern
exists that this approach (paradigm for environ-
"mental research) is a most important element. A
hopeful solution will be the utilization of those well-
developed ideas which include the mathematical and
engineering inputs with socioeconomic-humanistic
and physical-biological elements. Yet just the mold-
ing of these disciplines is a formidable task.

DR. CYRUS M. McKELL, DR. MAC McKEE
AND DR. BERRY CRAWFORD
UTAH STATE UNIVERSITY

A Critique of the Five-Point Paradigm

With regard to ‘the specific five-point paradigm
" proposed by Professor Nélson (pp. 59-60) we would
havethe following comments. °

1. Inrelation to point one, the statement that the
originator and user of the research yield “. . . may
know less about what he needs than the university
sciéntist does . . . ,” certainly deserves a word of
caution. Academicians who believe they know what
is best for the client and proceed to tell them how to
run his business deserve the “ivory tower” image
" they are likely to get. In addition, dialogue between
the researcher and the cliént is ne¢essary for more
than simple client education’and conflict resolution.
Proper dialogue (not to be confused with academic
pontification) between the researcher and the client

will facilitate client involvement in -t)le project;
» \ '

.

uct is to be believable (i.e. believed by the client),
and usable (i.e. used by the.client).

2. In Nelson’s second point, he makes the state-
ment that.“The research requires an architect who*
fits the dlsClpllﬂ&ry pieces together with one eye on
implementation and another on design and re-design
of a feedback loop so that the research machine
may give better output on the next round.” We would
make the general comment that this architect must
interact with a team and not work as a single indi-
vidual or domineering leader. Each member of the
team must challenge the assumptions, methods of in-
quiry, and perceptions of the other members of the

“team. Environmental research is more than “fitting

the disciplinary pieces together.”

3. "Asfor Nelson’s third point, we would ask if it
is iptended that the “decision tool” make decisions?
While we do not think that this is the intent, if jt were
s0, there would be very few planners and decision-
makers who would wish to yse it. Also with regard
to the third point, we would point out that the state-

“ment “the client (assuming you have found him), 7

probably couldn™ care less™ (about model details)
runs counter to our experience at USU and to the
experiences of other research teams. Planners and
decision-makers care very much about the reliability
of the methods utilized irt the model (if not-the
methods themselves) in arriving at model predic-
tions. In addition, decision-makers as a group are

, intelligent people who have an inherent mistrust of

computers and of computer programmers. That mis-
trust will be overcome only when they have confi-
dence in and a general knowledge of the workings
of the model. They do not and will not trust a black
box. .

“A Single Best Paradigm™?

With regard to the\general idea of an environ-
mental research paradigm, we believe that the as-
sumption that there is a single best research para-
dlgm for universities is questionable. Since there are
a variety of environmental programs requiring re-
search, a safer assumpgion is that there is more than

one paradigm for conducting research. To make the

point, consnder the following environmental prob-
lems: .
What 13 the best strategy or set of strategies for
reducing phosphorus pollution in Lake Erie?
What is the optimym site for the location of a
3,000 megawatt power plant on the Kaparowitz

platau ?
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Should Prove Bay near Provo, Utah be conserved

What is the capacity of the environmental media

as a bird refuge? .

Which of five proposed highway corridors'or al-
ternatives between points X and Y is the most pre-
ferable?

What plants and methods should be utilized in the

revegetation of strip-mined oil shale land in the
Uintah Basin? :

What is the capacity of the natural and human re-
sources and the infrastructure resources of a given
urbanized region to support g&%le\els and kinds
of productive activities? ' .

in this region to facilitate this production?

We submit that there is no single research para- .

digm for addressing and’providing solutions to these
practical problems, unless it is that paradigm which
is the forerunner of “ordinary engineering practice.”

_The process of formulating objectives for a model,

constructing the model, testing its performance -
against those objectives, and revising the model
(perhape many times) in light of its performance, is
called “systems identification” by engineers; other
researchers know it as “empirical science.”

—~t
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Professor Schein’s brief comment concerning the
Darwinian character of client-oriented research is, I
think, correct. The systems approach with the feed-
back loop added is certainly reminiscent of the prag-

“matists (especially Deweyand in a way, even Pierce)

-~ and hence owes much to Darwinian theory, although

. one-must take_care not to confuse evolution (adap-
tion) with learning. .

study of phenomend for the sake of understanding.
To mé thére can be no interdisciplinary or multidis-
ciplinary collaboration without the existence of
basic, pure disciplines. But this does not rule out
multndnscnPImary investigations, and the latter must
not, to reiterate a point I made in the paper, support
disciplinary programs as such. Plainly put, an envj-
. ronmental research group ought not to support pure

research in mathématics or biology; on the other

hand, I cannot imaginea successful group of this kind
not containing or having ready access to mathema-
ticians and bioJogists. .

In my opinions Professor Norman confuses imple-
mentation responsibility or “activism” (which does

)

* I agree with Professor Norman’s emphasis on the -

toward use. Exen normative issues, which are not
avoidable, canand no doubt should be handled from -
the standpoint of an adviser; or counsellor, not an
activist But these issues, when they arise, must be
met by the university team on pain of its research
becoming irrelevant.. . .

Professor Myrup’s and Dean Matthews’ comments
appear to be in 5eneré1 agreement with my own ideas.
Dean Matthews is correct in his objectioff to my re-
mark that economic design of a tertiary sewage treat-
ment system is not “university level” research. It
certainly is a “university level” engineering design
problem what I intended to say is that it is no longer
university level environmental research.

. In my dpinion, Professor Myrup is correct in un-
derscoring the primacy of education, including edu-

-cation pertaining to the environment. I also agree

that researchrmmust be strongly coupled with teaching

" at all levels, and wauld like to add a sixth point to

the “paradigm”: “6. Environmental research must
never be separated from environmental education,
both academic and extramural.” I fail to see, how-
ever, why application of the systems approach to
private research asd dﬁ’velopment ifi any way pre-
cludes such an)pi)llcatmn to-universities. Why not
do both? '

. The comments.of Professors McKell McKee, and
Crawford of Utah State University are extremely
important. There is indeed a danger of the ivory
tower academician telling a client how to run his
business. And there is also the danger that a client
doesn’¥ understand his own problems. What s
needed is precisely the kind of interaction between
research group and client prescribed by McKell,
McKee, and Crawford. Equally important,are their —
comments on the- research architect. He must be a
working member of the team and not a dictator.
There is, however, some confusion over the expres-
sion “decision tool.” A decision tool does not make
decisions any more than a hammer makes houses.
A decision tool is most likely an interactive com-
puter program and may contain means for “scenario
analysis” and optimization procedures. It tells one
what would happen if he were to choose such and
such a course of action and may, in addition, aid in
the choice of the best one. The question of a client’s
interest in a model depends on the model. In making
the comment “they [the clients] couldn’t care less,”
I had in mind technical models such as sets of differ-
ential equations. No doubt the Utah State professors
are right in their view that. many clients need and

(‘5 ]




perhaps want careful description and documentation
of computer models and programs.

A final general comment on the systems approach
as I described it. One of the comments is that it is not
_ peculiar to environmental issues. Another is that it

“doesn’t seem to work.” And yet another is that it is

. :
“‘empirical science.” This variance shows how far
we still are from anything like a “normal” environ-
mental game that we all understand and play the
same way. Nonetheless, interchanges like the above
seem highly beneficial in advancing common under-
standing.

~
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